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OF MATERIALS 


BIL 
ITEM | MATERIAL & SPECIFICATION 
Гео амо FRAMES later CAST MON OR STEEL WELOED 
° ! comsTtUCT'ON 


{ ARD 3.00008 SURFACES | "L AME HARDENED 
vods svwTMETIC RUBBER 
oerves | wvomAULIC AND ELECTRIC 
CUT CHMES i MULTIPLE DISH OR CENTRIFUGAL 
эалхез MAGNETIC OR HYDRAULIC 
LTS AND PULLEYS Í V-BELT, ADJUSTABLE PULLEY 
SHAVED AND GROUND 


£3 AMD BUSMIMOS — MITRHDED 
| SEALED ROLLER AND BALL PEECHMON | 

тюм OM PUMP, CUPS AND FITTINGS, PRESSURE | 
on FLOAT SwiTCM 

AUTOMATIC NYTOEAULC AND ELECTRIC 
Lamy SWITCHES AMD SOLENOIDO VALVES 
MYDRAULIC PRESSURE GAOKS AND 
AMMETERS 

CHROMIUM PLATED, ZINC DIE CAST 
NANOWNE ELS 

ADJUSTABLE BRACKET AMO BUR T IN LAMPS 
CAST ALUMINUM, SMEET STEEL OR 
STEEL w&LD€D COWNSTRUC T:O^ 


WELDED SWEET STEEI 


... these alloys of 
1. DEPENDABLE 


2. EFFICIENT N ICKEL 
3. ECONOMICAL 


1. HANGAR MAINTENANCE: 


The Dominion’s largest doors, on Trans- 

Canada Airway’s new hangars, are opene:| 

and closed by Nickel steel worms and chil! 

cast Nickel bronze gears. To obtain tensil. 

strength of 51,000 p.s.i. the Richards-Wilcox 

Canadian Co., Ltd., London, Ontario, Can. 

ada, specified these gears cast with this com. 

NI ; m у position: copper, 87.50%; tin, 11 00%; ; Nick- 
E i — el, 1.50%. The addition 
a erties adi of Nickel to bronze im- 
„ Ө ч ] proves density and 
strength without im- 
pairing anti - frictional 
qualities of gear sur- 
faces — assures long 
trouble-free service life. 


2. BOTTLING OPERATIONS: 


Metals used in bottling equipment must be 
corrosion resistant, strong, bright and attrac- 
tive and be able to withstand repeated clean- 
ing operations. Above all they must be non- 
contaminating to safeguard the beverages 
with which they come in contact. Solid 
Nickel Silver possesses these improved prop- 
erties. Combining good structural qualities 
with resistance to corrosives, and eye ap- 
peal, it can be readily and repeated), 
cleaned because there are no platings or 
coatings to wear away or flake off. Therefore, 

the Crown Cork and 

Seal Co., Baltimore, 

uses Solid Nickel Silvers 

for many parts of their 

high speed bottling and 

capping machines 

which come in contact 

with the beverages. 


3. FOUNDRY PRACTICE: 


Shrinks and cracks forced remelting of опе 
of every four swing spout fixtures! That was 
the unprofitable record of the Universal 
Brass Manufacturing Co., Los Angeles. Rc- 
jects ate the heart out of profits. By adding 
1% Nickel grain structures were refined mak- 
ing castings so pressure-tight and sound, that 
90% of rejects were avoided. The uniformi: 
of Nickel-bronzes cuts machining costs, too. 
Consultation is invited on money-saving 
applications of Nickel alloyed materials. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N. Y. 
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What's Coming [Design details of new fea- 


tures in the 1940 automobile models that are 
of interest to engineers will be presented in 
November P.E. A section will be devoted to 
llustrations and text covering improved styl- 
ing. mechanical improvements and the uses 
made of new materials by the automotive 
engineers. 

Of paramount interest and value to all ma- 
chinery designers will be a comprehensive arti- 
cle by R. R. Moore of the United States Bureau 
of Standards. presenting the results of exhaus- 
tive researches on the strength of screws sub- 
jected to vibratory stresses, with special refer- 
ence to aeronautical applications. 

Of equal importance will be an article by 
l. C. Lloyd on the characteristics of condenser- 
tvpe motors, and an article by J. Earl Simonds. 
consulting designer on plastics, showing the 
latest methods for joining plastics and metal. 
Mso, additional feature articles and the regula: 
departments. 


Cover Picture he bill of material for 
modern machine tools includes almost every- 
thing that modern industry is prepared to 
furnish. 
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DESIGN FEATURES OF MODERN MACHINE 
TOOLS 


Cross reference to detailed descriptions SADE Sa 1 


MACHINE TOOL DESIGN TRENDS 


General trends in the design of machine tools as revealed 
by visits of editorial staff members to the leading machine 
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MODERN MACHINE TOOLS 


Details of outstanding design features found in the latest 
machine tools, including electric and hydraulic circuits, 
welded and cast constructions, drivers, transmissions, con- 
trols, lubrication and mechanical details 414-441 and 

113 457 


MACHINE TOOL DRIVES, FRAMES AND 
BEDS 


Details of design that have been developed over recent vears 
that indicate some of the trends in the design of machine 
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During the past several years the Value of 


engineering executives in 
° œ 
these companies have written Reading the Advertising! 
e 
PRODUCT ENGINEERING tell- 


ing how and why they read 





Letters from men prominent in design-engineering work repeatedly 
each issue, cover to cover. point out how the advertisements in PRODUCT ENGINEERING help 
them develop their companies’ products. Here is what they say... 



























"We use the products of many of the ad- "|t is the consensus of opinion of + 
vertisers in the technical magazines. A ous readers of Product Engineeri 
i i ood '"ad'" often says more than a lona organization that when more con 
American Laundry Machinery Co. е" I | ( . : 
written article. Tormation concerning new mate an 
American Tool Works Co. | | le 
Werner Lehman, Chief Engineer new products 15 supplied, it w 
Bagley-Sewall Co. BUCYRUS-ERIE COMPANY nished by Product Engineering." 
Baker Perkins Co. "E WM" wp W. F. Bokum, Ch. Engr., Textile D 
( eo P E PROCTOR & SCHWARTZ, INC. 
Bendix Products Div. Bendix design of products manufactured by his 
Aviation Corp. company must necessarily keep up to date 'We believe that it is not only 
Bucyrus-Erie Ге. in respect to materials and products avail- for engineers today to keep ur 
А 4 able, and reading of the advertisements their profession, but that they 
Clearing Machine Corp. ii a i . 
к in Product Eng neering provides the answer tormed as to where new or improved par 
Federal Machine.& Welder Co. оо ОЕК воа" adinak. aio. aa ње зый. Ads 
Fidelity Electric Co. L. D. Tyson, Chief Engineer tisements in Product Engineeri: j аг 
FOSTER MACHINE COMPANY imt ortant source for this inform y 





Foster Machine Co. 






J. T. Ashton, Chief Engineer 
OLIVER FARM EQUIPMENT COMPAN' 





Frick Co. 5 have learned that there is usual y much 


Giddings & Lewis Machine Tool Co. information to be obtained from your ad- 









R. Hoe & Co. vertisements. | sometimes write for addi- "We notice that very frequently our 

4 tional information and literature on the signers are asking for detailed informe: 
Reece Butto Hole Machine Co. —"——— ا‎ bo covering the different edvertised subi 
Ingersoll Milling Machine Co. interested. and often this is the only medium by wh 






: f +1, , lle С | tentior 
Kearney & Trecker, Inc. N. M, Small, Consulting Engineer ey are called To their atten 







1 dis T E- FRICK COMPANY INC. W. C. Sproul, Vice President 
Dp UE THE INGERSOLL MILLING MACHIN 
Master Electric Co. "Replying to your letter, | can answer very COMPANY 






definitely it is my practice to look over all 






Niagara Machine & Tool Wks. 
Noblitt-Sparks Industries 


"We of the aircraft industry are 





T the adve rtice ments in Product Engineer- 





. T scanni | field r new idea 
ing. | pay particular attention to those anning the tiela fo e ( 






T Р Е E ү. nection with th lesign and construct 
Qliver Farm Equipment Co. which bring me intormation on parts, mate- — "— Р 





of airplanes, and we find that 






rials and finishes which might be used in 






Piper Aircraft Corp. 
Porter-Cable Machine Co. 


Proctor & Schwartz ev 
| Earl C. Booth, Chief Engineer prove and simplify our product. 
Rayon Machinery Corp. NOBLITT-SPARKS INDUSTRIES, INC. 


vertising section of magazines 





the improvement of the products we 





Product Engineering, is a very + 





manufa Ture. 





for ideas and suggestions, wh 








Walter C. Jamouneau, Chief Engine 
PIPER AIRCRAFT CORPORATION 






Stromberg-Carlson Telephone 
Mfg. Co. 


Timken Silent Automatic Div. 
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which we might be able to use in our own tain useful information and аг 
Walker-Turner Co. equipment. As a matter of fact it is my tively arranged as the engineer 
Wayne Pump Co. practice t in through the advertise themselves. These advertisement 
ments upon receipt f the maaazine for helpful in the selection of new 
tems ot interest tor inquiry." used in our many products.’ 
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BIG JOBS TO BE DONE 


PRICES OF LABOR and materials are bound to increase. 
That has always been one of the effects of war, and 
regardless of any legislative attempts at price regulation. 
we will experience during this war an upward trend in 
costs. To be sure. no one can foretell how much any 
given material will go up in price, nor how much wage 
rates will increase. But prices will go up. of that we 
can be certain. 

Admittedly. some materials will increase in cost far 
more than others. For this reason it will often be con- 
sidered more economical to change from the material 
that has become extremely high priced to one that has 
not experienced a comparable rise in price. But, as 
designers know only too well. changing the material 
specified is not something that can be done in an off- 
hand manner. Often the cost of a finished part made 
of a cheaper material will be greater because of a greater 
amount of labor required. And in the problems that 
soon will be faced, this factor will be emphasized. 

Depending en the shape. size. dimensional accuracy. 
amount of finished surface, and number of pieces 
required, plastics at fifty cents a pound might be cheaper 
than. aluminum at thirty cents a. pound or zinc at ten 
cents a pound. The figures quoted are solely arbitrary. 
Similarly, for certain parts a plastic molded piece might 
he cheaper than a stamping. but if resistance and fusion 
welding were to be used in the stamped assembly the 
reverse might be the situation. 

The whole picture is further complicated by the many 
highly improved new production machines that will be 
leveloped. Conditions created by the war will demand 
he maximum efficiency in the use of man power. It is 
ı safe guess that the next year will see the further 
levelopment of amazingly efficient automatic plastic 


Hy 
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molding presses, and resistance and fusion welding 
equipment even more efficient than that now available. 
Production methods that are now still in their infaney 
in so far as extent of commercial use is concerned will 
he developed to a much higher degree and will find 
greatly extended use. Regardless of the tremendous 
progress in the design of machine tools. forthcoming 
further improvements will in many instances change 
entirely the picture of machining costs versus stamping, 
die casting or molding costs. 

No one can foretell the future. but this we do know. 
Engineering designers are facing big jobs to be done. 
The general problem is always three-fold: (1) The 
relative merits of the different materials to perform the 
service required: (2) The respective production methods 
that can be used for the different materials. for example. 
casting. molding. stamping and welding: and (3) The 
total cost to produce the finished piece. Continuously 
changing prices in labor and materials, plus continuous 
improvements in production machinery will demand 
repeated changes in preduct design. They always do but 
the urgencies of war will accelerate the rate of change. 

Product Engineering will keep its readers continuously 
informed about new developments that might suggest or 
demand changes in design. In our pages we will report 
experiences of engineers in all fields in the redesign of 
their products and in their adoption of new methods and 
materials to fit the ever-changing conditions. New or 
improved production processes will be described and 
analyzed with reference to their possible effects on design. 
To this end, the editors of Product Engineering will have 
the cooperation of the staffs of the twenty other McGraw- 
Hill publications and the assistance of the McGraw-Hill 


Washington Bureau. 
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Culmination of a ten-year period of intensive research and engineering studies mak: 
available to American industries methods of cost reduction and increased productivity with 
machine tools that incorporate and make use of new materials and parts in new design 


FHE DEPTH of the 1929-1933 depres- 
sion. machine tool research depart- 
ments and engineers took advantage 

of slack time to search for new methods 
and new improvements which they knew 
would be required to meet the increas- 


ingly exacting demands of America's 


manufacturing enterprises when recovery 
arrived 

“At the 1935 Show. some of the fruits 
of this research had taken form—but a 
large share of the new concepts and 
ideas originated during depression days 
still required further testing and devel- 
opment before they could be placed on 
the market. During the last four years 
this testing and development has taken 
place. Machines which will be shown at 
this years Show represent. in fact. the 
culmination of a ten-year period of in- 
tensive research and engineering studies. 
designed to make available to American 
industries methods of cost reduction and 
increased productivity which. I am con- 
vinced, substantially surpass in perform- 
ance machine tool equipment which has 
thus far been available.” 

Thus stated Wendell E. Whipp. presi- 
dent of the National Machine Tool Build- 
ers Association in his announcement of 
the plans for the 1939 Machine Tool 
Show. The fact that. unfortunately. the 


World War of 1939 IM 


advent of the 








pelled the cancellation of the 1939 Ma- 
chine Tool Show does not in any manner 
detract from the amazing developments 
that have been taking place in the de- 
sign of machine tools over the past few 
years. In the following pages some ol 
these developments are shown and ex- 
plained by pictures. drawings and text. 
\dmittedly the brief presentations shown 
here cannot do full justice to the innu- 
merable new 
taken place. Nor should it be assumed 
that all of the most outstanding devel- 


developments that have 


opments have been covered in this pres- 


entation. Numerous new designs fully 
as striking and amazing as any of those 
included in this number of Product Engi- 
neering have been omitted because of 
space restrictions. but will be shown in 


forthcoming numbers. 


Hydraulic Drives and Units 


Undoubtedly the most 
trend in the design of machine tools has 
hydraulic 


widespread 
been the increasing use of 
operating units. Since the Machine Tool 
Show of 1935. not only have many more 
machines adopted hydraulic drive and 
control. but the hydraulic system has 
been greatly refined and further devel- 
oped, One of the principal factors enter- 


ing into this has been the more exten- 






























sive use of solenoid operated valves lı 






means of which the electrical drive an 





control system has been interlocked wit 






the hydraulic system in order to attaiı 





"fool-proof^ operation and а maximu 






Properly placed 





of automatic control. 





limit switches. opened or closed by mos 






ing elements of the machine. control tli 
solenoid operated hydraulic valves. thu 






achieving not only automatic operation 
but also preventing any of the hydraulic 






ally operated elements from being actu 






ated at the wrong period of the cycle. 






In addition to the automatic control 






valves and special valves developed by 





the manufacturers of hydraulic units. a 






number of machine tool engineers have 
developed their own special automati: 







valves. Such valves are manually ope: 






ated, mechanically operated, or actuated 
by pressure differences in the hydrauli: 







system. 






Additional refinements in the design of 





the hydraulic system have been devel 
oped both as the result of the experi 







ences of the machine tool designers and 






the suggestions from the manufacturers 
As an example. in 





of hydraulic units. 
the design of the broaching machine. tli 






size of the hydraulic piping as it ap 






proaches the oil reservoir is gra 













increased in order to reduce to ni 

































mum the velocitv of the oil as nters 
the reservoir in order to mi ize the 
possibility. of emulsifying oil. Foi 









the same reason. the ends he return 





pipes are. placed. well be the lowest 









level of oil in the re vir, the con 


nections to the reserve eing made at 
the end opposite to mp suction so 


as not to interf the suction of a 





solid colu 








ecision machines such as 






and grinders, the oil reservoir 
aced outside the machine frame o 
is well heat-insulated from the fram 
of the machine to prevent changes in 
temperature of the hydraulic oil from 







causing localized thermal expansions tha! 
might impair the accuracy of the ma- 






chine. Similarly. one designer put flex- 






ible couplings in his control shafts ~o 
that unequal expansions of the parts 
that carry the control-shaft bearings will 
not cause the shaft to bind. 









To make maintenance easier, many 
signers have placed motors and hydrau 





pump control units in more accessil 






positions. 
Motors with glass insulated windi! 
primarily for driving 










while developed 
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machines where ambient temperatures 
are high. offer in addition weight and 
space saving advantages where motors 
ire built into the machine. In these in 
stances, glass insulation can often be 
used on motor windings in preference to 
other Class B insulating materials. 

\ few machine tool builders are using 
in their machines motors having rotors 
with centrifugally cast copper end rings 
and ineased laminations. It is claimed 
that these motors are especially adapted 
to the severe service encountered in plug- 
ging or reversing duty, which demands 
mechanical strength at abnormal tem- 
peratures, 

Built-in lighting fixtures are becoming 

nore popular as evidenced by the in- 
reased number of machines that have 
dopted this design feature. Some ma- 
hine tools have two lamps in order to 
liminate shadow, At least one milling 
nachine, Kearney & Trecker. has sepa- 
ite lamps to illuminate each dial. And 
| all instances the lighting fixture is 
esigned special for that application, of 
urse using as many standard units as 
ossible. 

For improved lubrication a great many 


Jctober, 1939 


machine tool builders use synthetic rub- 
ber wipers for keeping clean the ways. 
guides and. similar sliding surfaces. Foi 
wiping the bed wavs of turret lathes one 
manufacturer uses a spring tension de- 
vice with a felt wiper. The spring wiper 
is made of bronze properly tempered to 
obtain a spring effect while moving over 
the bed way. The 
tendency to scrape. without. scratching. 


spring wiper has a 


hard particles such as grindings or shav 
ings from the ways. A felt wiper in the 
assembly mops up and absorbs water or 
coolant. 

Numerous other refinements are also 
found in the various designs of lubri- 
cating systems. 

Practically all 
use of oil filters for keeping the lubricat- 


machine tools make 


ing oil clean: almost all have forced-feed 
lubrication by means of a central pump 
or pump lubricators actuated by the 
movement of one of the machine ele- 
ments. In the application of filters. at 
least one machine tool designer drives 
the filter cleaner continuously off an ec- 
centric on one of the shafts of the ma- 
chine in order that the operator need 
not be required to clean the filter occa- 





sionally by turning the cleaner crank 


by hand. 

Flame-hardening and nitriding are b 
ing adopted by a great many designers 
At least a dozen machine tool builders 
are using flame hardening to obtain hard- 
ened ways. Several machine tool builders 
specify the gears to be flame hardened. 
this giving hard wear resisting teeth 
without sacrificing core toughness or run- 
ning the risk of warpage. In many in- 
stances spindles and bushings are hard- 
ened by nitriding in order to avoid any 
possibility of warpage such as might 
occur if parts were to be case hardened 
or through-hardened. 

One chief engineer has gone into the 
extensive use of laminated shims to fa- 
cilitate the accurate locating of bearing 
shoulders. By the use of shims it becomes 
unnecessary to machine the frames or 
housings to an extreme degree of accu 
racy, nor is it necessary to locate the 
shoulders on shafts with a high degree 
of precision. By using laminated shims 
the shafts are mounted readily to the 
exactly desired tightness of fit and it is 
reliably reported that considerable sav- 
ings in machining costs are effected. 
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Hydraulic Feed for Production Milling Machine 


Hydraulic automatic table feed 
ру Handwhee/ for and control, automatic spindle stop, Bijur 
oo/an* hose _ spindle head pressure lubrication and Logansport 


| 'oolant system are features of the Rigid- 

ind /. adjustment ene d dan : we 
oy stee/ sp е Р mil production milling machines of the 
Sight feed oiler Sundstrand Machine Tool Company. Im- 
provements since the 1935 Machine Tool 
Flectric con- Show include redesign of gear chains giv- 


Guard rail +o "T E trol panel ing a 16 to 1 ratio instead of 8 to 1. The 
use of lapped and carburized alloy steel 


for arbor support 


protect dogs 


gears has become important in order to 
keep pace with requirements for greater 


Pilot control valve x accuracy and better finish. Pilot-valve 
and lever operated hydraulic control provides uni- 
form table feed. variable from 1% to 38 
їп. рег min. Drive to the spindle Is 
through adjustable V-belt from the 1 hp.. 
3.600 r.p.m. spindle motor. 
Table con- 


trol dogs 


Hydraulic piping diagram shows 

method of connecting Sundstrand oil 

pump. pilot valve and table feed cylin 

der in the hydraulic circuit. Five pipe 

я lines to pump are the main valve control 

Feed rafe S ace. lines from the pilot valve, operating on 
adjustment dial X i oil at low pressure. In the feed circuit. 
the hydraulic oil is taken to the pump 

through the Cuno oil filter at the lowei 

edge of the pump control panel. Four- 


#уагаи/гс о!/ #апК Y^ t ; ' way valve in top of pump housing. con 
sight gage ES trolled by pilot valve, directs oil from 
pump through pipe lines to the table feed 

cylinder to produce rapid traverse ot 

3 feed motion in the proper direction. 
4 hp. 1200 Pressure in the actuated cylinder. suffi- 
rpm. oil cient to overcome the resistance of the 


Luno oi/ #//Ўег | . 
pump motor cut. varies with this resistance. 


yf y /e 7 e€ = Cyl 20€! 
. . 


-- Lubricating pump 























"ww 
tank || 
U 
“-This valve required 


when stopin L.H. 
direction is desired 


This valve required 
when stop in R.H, 
direction is desired 





WVaæ/ve set at 250 Ib. 
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P return. It is impossible for the control 
apid .. lever to be accidentally moved frem feed 
—— to rapid advance while the cut is in 
progress unless skip feed is provided. 
Spring маз Mi Valve stem in the pilot valve is at- 
Aes san Reversing tached to the manually operated handle 
con? r a/R N. and to the dog actuated valve arm. Mov- 
perma | Р ing either carries the valve stem to one 
f 4 of five positions. When centered, neutral 


occurs. Moving valve one notch in either 
direction causes table feed in that direc- 
tion, and when moved to second notch, 
rapid traverse in the same direction 
occurs. The two dog-operated plungers 
are used to provide automatic table re- 
verse, With standard reversing dogs, the 
table will reverse within plus or minus 


Section B-B Section A-A 0.01 in. A valve mechanism for auto- 





matic reverse and accurate stopping of 


Pilot valve, located in central oper- different table cycles, involving auto- the table within limits of plus or minus 
ating position in front of table. provides matic start. feed. rapid traverse. and 0.001 in. can be supplied. Overtravel of 
manual and automatic control of table stop. When the machine is in feed, a the table can be prevented by setting the 
movements. Automatic control of the safety bar for use with the control dogs adjustable positive stop. \ guard rail on 
valve by dogs attached to the front of limits the movement of the manual con- the table protects the dogs and prevents 
the machine table makes available nine trol lever to either reverse feed or rapid accidental changes in settings. 






















valve — Ports to table 
feed cylinder 
p Va/ve plate 2ii ‚” 
І circuit н 
i valve > Safety 
Wobb/er A ' | valve 
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ovid fer ' 
i н 
Wobbler i 
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Feed rate Feed “Check bd ех Pist \ ind 4 
‹ aoid ston pump | Neutral Sec 
сете! — ' valve Javarit charging valve B-- we — 
crew rm ' S c 
| Wobb/ — 
obb/er 

| 
| Section B-B Section A-A 
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Hydraulic feed unit. A constant dis- rate adjusting screw to shorten the eccen- der. The piston pump charging valve 
placement rapid traverse pump. a vari- tricity of the pump wobbler. Feed dial. serves to charge the non-priming piston 
thle displacement piston feed pump, and graduated in in. of feed per min., is feed pump, and allows oil from the rapid 
the valves controlling the action of these geared to the screw. Rapid traverse traverse pump not used by the piston 
two pumps are all contained in the pump pump is a rotary pump consisting essen- pump to return to the tank during feed. 
housing mounted to the control panel tially of an external rotor. internal roller Oil from the rapid traverse pump is dis- 
nside the base of the machine. Pump is and crescent. with a capacity of 6 gal. for charged by the neutral valve to the tank 
oupled to the ?j-hp. 1.200 r.p.m.. the No. 0 Rigidmil: 8-gal. for the No. 1 during neutral. The safety valve acts as 
llange-mounted feed motor at the right Rigidmil. Hydraulic cvele is controlled a relief in case of overload and deter- 
and side of the base of the machine. by valves contained in the port housing. mines the maximum pressure at which 
Feed pump is of the wobbler type with these valves in turn being controlled by the. circuit. will operate. Back pressure 
ve pistons, capacity 0.72 gal. per min. the pilot valve. The four-way valve. on the return oil from the cylinder is 
vate of feed can be adjusted between 4 mounted in top of housing. controls the produced by the locked circuit valve. 
nd 38 in. per min. by turning the feed direction of oil flow to the actuated cylin- 


(Continued on next page) 
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Hydraulic Feed for Production Milling Machine (Continued) 


Automatic spindle stop, furnished 
as an extra, permits the spindle to rotate 
only during the feed stroke. The unit con- 
sists of an electric limit switch, hydraulic 
cylinder, piston, and a tappet rod, all 
mounted in the machine column behind 
the hydraulic control panel. Cylinder is 
pilot 


Built-in magnetic disk 


connected to line running from 


valve to pump. 
brake, with braking torque as much as 
21%» times the motor torque requirements, 
brings the spindle to a quick stop when 
the spindle motor is shut off. At the end 
of the table cycle, the spindle stop dog 
depresses the tappet rod to open the limit 
switch, cutting off current to motor. Dur- 
ing the rapid approach and rapid return 
of the table. 


hydraulic 


the limit switch is held open 


by the piston. 


Coolant pump. Furnished as extra 


equipment is a “Logan” pump of the in- 


dividual 


mounted at the 


motor driven impeller type 
of the machine base. 
min. When coolant 


flow can be stopped 


rear 
capacity of 5 gal per 

not required the 

switching the button on the control 
panel to “off.” With the button at 
the flow will automatically start and stop 
Variable-flow 
bracket 


“ол” 


with the machine 


iozzle is 


spindle 
idjustable in the 


it overarm., 


Electric control panel. conveniently 


ont of the column con- 


hydraulic pump, 
Dire 


the spindle I" con 


ind coolant motor 
Пу bv the lever at the top 


l. Main feature of the wiring 
let terlocking of the ele 
Overload i in 

ill motors will 


d. Spindle 


stop It ont 
will always 
Starters 


table is feeding 


mounted in a compart 


of the column 





859( % }8 
GEJ 


, 
Weatherhead 
male connector 





with nut 
valve 


taken care of 


hydraulic 


Table lubrication is 
automatically by the 
through Bijur 


Lubricator 


system 
pressure lubrication fit- 


tings. pump. operating di- 
rectly from line to pilot valve. supplies 


oil to lubricator unit. line filter and 


oT RA TOU 


spindle motor 


Magnetic 
disk type 
brake 


Logan 
coolant 


pump 


Bijur meter © 
unit (Dripp lug ) 
/ 


+ Bijur line filter and check 
valve assembly 


Bijur 5-way 
June tion 


Top View A-A 


\ 5 
Compression check 


check valve assembly. From here, the oil 
is fed to a five-way junction, which dis- 
tributes it to the 
Spindle head is lubricated by the splash 
from a reservoir. 
Sight feed oiler lubricates arbor support. 


four points shown. 


system separate oil 


ү А =»=» Spindle head 
oil sight gage 


Adjustable 
V-be/t spindle 
drive 


Pick-off gear 
storage Space 


Hydraulic oil 
tank drain 


i plug 
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Traveling holding vise 


Conveyor 


Hydraulic 
automatic х 
stock holding vise 


Production Saw Has Hydraulic Automatic Control 


Feed adjusting 
/ever 


Saw frame 


Saw frame 
guide 


Starting ой 


Valve contro/ rod 


SS 


Hydraulic feed unit et 


Hydraulic system for applying cut- 
ting pressure and returning saw to start- 
ing position, hydraulic stock feed con- 
vevor, hydraulically actuated stock gage. 
ind work clamp make this metal saw 
of Peerless Machine Company a com- 
production machine. 


pletely automatic 


Base and main frame are semi-steel 
castings. Rigid saw frame moves trans- 
versely in the saw frame guide, frame 
and guide moving vertically as a unit. 
Bearings for these motions are Gunite 
shoes riding in rectangular ways lined 


with hardened steel strips. All ro- 





Position € ===“ 4 
ا‎ 
Contro/ va/ve ©) 

/ever 
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m 
ЖЕНЕ 


Height gage rod 


Stock 
Гараа 


баае 
poinfer 


| 


D, a DIT 
Pte а 
or gaging 






tating shafts in machine run on anti- 
friction bearings. When automatic lubri- 
cation is not used. Gits wick feed oilers 
are placed at bearing points. Single 
push button station controls motor. Ma- 
chine automatically shuts off when trav- 


elling vise reaches end of travel. 


Control valwe lever is lifted to 4 
when the saw frame is up in starting 
position: this movement opens ports to 
stock gage 
and discharges oil from vise cylinder to 
release the stock. When stock is moved 
by conveyor against gage rod to actuate 


cylinder and feed cylinder. 


hydraulic trip cylinder. the їгїр catch is 
moved back and control valve lever falls 
to position B. This automatically opens 
ports to vise clamping cylinder to clamp 
stock securely. and exhausts gage and 
Feed 


resets trip dogs. 


conveyor cylinders. starting cyl- 
inder piston rod now 
engages the feed unit and starts the cut. 
When trip dog falls into position, ıt al 
lows control valve lever to drop into 
position C, exhausting and permitting re 


At end 


contacts trip rod. 


turn of starting cylinder piston. 
of cut. saw frame 
releases trip dog. and is automatically 


returned to starting position. 


(Continued on next page) 
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Feed cy/inder 

piston rod 

' 
Feed pressur 

gage 

A lax mum I EOSL 
140 lb. when 
running af low 
speed, 


Law frame 


Aran 
plug 


\ 
е E 
Rod to feed 
arection valve 
/ ` i 
Conveyor pressure * Lift control adjusting 
valve Screw 


‘Control for depth 
of cut per stroke 


ЖШ 


ИТЛЕ 


Section A-A ¥ree wheeling unit ------ ù 


Production Saw Has Hydraulic Automatic Control (Continued) 


Feed unit provides adjustable control 
of feed pressure and lifts saw slightly 
on return cut. A cam on the crankshaft 
actuates a roller and lever which reverses 
feed valve, reversing feed cylinder mo 
tion to create pressure downward on cut 
ting stroke, and pressure upward fo: 
return stroke. Feed control valve is ad 
justed by feed adjusting lever, making 
available nine different feed pressures 
ranging from 160 lb. per sq. in. to 450 Ib. 
per sq. in. Lift of the saw blade on 
non-cutting stroke can be adjusted by the 
lift control adjusting screw. Depth of 
cut per stroke, set at the factory foi 
0.05 in.. can also be adjusted by set 
screw for cutting thin walled stock. 


All units of machine 


Hydraulic cylinders, actuated in 
proper sequence by control valve, oper- 
ate bar holding vise, bar feed conveyor 
and gaging rod. Rolling vise of conveyor 
is fed forward by roller chain, sprocket 
of which is moved by hydraulic cylinder 
through rack and pinion. When bar feed 
operations are started, hydraulic cylinde: 
lowers gage rod. Stock, fed forward 
until it pushes against end of gage rod, 
causes trip finger to open trip valve to 
actuate hydraulic trip cylinder in control 
valve mechanism. Motor is a constant- 
speed 1,800 r.p.m. motor, 2 hp. where 


aw Frame guide. 


Saw 
frame CI 
\ 


^ 
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Vertical feed is by hydraulic cylinder 
and valve controls mounted as a unit in 
the oil sump. Cylinder applies down- 
ward pressure while the saw is cutting, 
release pressure while the saw is re- 
turning, and a rapid return to top of 
travel when cut is completed. Cylinder 
and piston rod are protected from action 
of soluble coolant by graphite impreg- 
nated packing held in packing glands. 
Since cylinder and entire hydraulic unit 
is installed as one unit. a long piston rod 
would make assembly difficult, therefore. 
the rod is made in two parts as shown. 
the top part being screwed to the lower 
rod after hydraulic unit is placed inside 
frame. Allowance is made for slight lat 
eral movement at connection of piston 
rod and saw frame guide. 


REE A 


driven by one motor 


automatic bar feeder is used. 14 hp. 
when bar feed is not used. Motor drives 
three-speed sliding gear transmission 
through V-belts. In saw frame drive, 
heavy bull gear connects transmission to 
crankshaft and connecting rod, providing 
flywheel effect. Connecting rod has 
bronze bearing at crankshaft end and 
Bantam roller bearing at saw frame end. 
Motion at this point is so small that 
needle type bearings are used to avoid 
hardening. V-belt from pulley shaft 
drives coolant pump: chain and sprocket 
drives gear type hydraulic pump. 


Stock 
Gace 
Cy a 
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Feed piston 


М „Saw frame 
roo-upoper, 7 


Clearance ~. 
г guide 


= ~Pac king nut 







-7P/sfon roo wafer guard nut 
Graphite impregnated packing--< 
Piston rod water gquard~ à -Goskef 


Main base 






_- Feed unit cover 
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—— Feed p/ston rod-/lower 
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Ax er chain f 
hydraulic pumt 
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Ham and Table Feed Hydraulically-Actuated 


Ram: semi-stee/ 
costing with Ni І 
and chromium at 


Table: semi-sfeel 
casting with Ni 
and chromium 


Cross-slide 
semi-sfeel 
casting 


Bed: semi- 
ЛИ 
casting 


Hand- 
scraped 


Ways 


Üne-piece column 
costing houses 
hydraulic unit and 
electrical confrols 


| 


Pump 


trol 
Selector prer 


/еуег 


\ 


Saddle: semi-steel casting 
with Ni and chromium 


IDE range of ram speeds and 

table feed rates аге obtained 

through hydraulic power in the 
Rockford Machine Tool 12-in. vertical 
shaper. Ram has 150 strokes per min. 
at the minimum stroke of one in. Table 
is provided with micrometer adjust- 
ments; provision has also been made for 
application of precision measuring bars 
similar to method used in jig boring 
machines. Column is one-piece, box sec 
Hon set over bed casting with lip and 
flange arrangement for rigidity and im 
proved alignment. 


Semi-steel castings are used through- 
out the machine. Column casting con- 
tains about 40 per cent steel scrap. Sad- 
dle casting, which slides on the bed, is 
brought to 240—250 Brinell by addition 
of nickel and chromium.  Cross-slide 
casting, which slides on saddle, is 160— 
170 Brinell, while the table is 240—250 
Brinell. Alternation of harder and softer 
materials prevents galling and permits 
use of scraped ways integral with cast- 
ings, saves costly hardening of ways. 
Bed is used as coolant sump. The 28 in. 
diameter rotary table is carried on a 
large-diameter, conical-shaped, scraped 
bearing surface, pressure lubricated. 
Table drive is through reduction gearing 
from a Cone worm engagement with a 
worm gear mounted at the bottom of the 
rotary table. A manual one-shot Bijur 
lubricating unit in the cross slide sup- 
plies oil to all bearing and way surfaces 
of the saddle cross slide and rotary table. 
Gear boxes and anti-friction bearings are 
permanently grease packed, as is main 
table drive gearing. 








Ram bracket 
and guide 








Stroke adjust- 
ment dials 


| Trunnions 





Traverse 
Jog-stop 
| Run Ж / 
| : Ram control 

Sfart 

maın _ A 
pump a Table - feed 

cylinder 
Stop —| Power shaft to table is driven by hy- 






















draulic cylinders and gears for slow 
Pendant control feed; for fast feed a 13 hp. motor is 


used. Gears are Hyten B-3X. 


Ram bracket and guide are mounted 
on trunnions in column and can be tilted 


a maximum of 10 deg. from vertical. | | LT EIE 
Ram, mounted on heavy-duty, shaper- operafed one-shof 


type ways with adjustable gib in one side, ал – 
is supplied with constant pressure lubri- Hydraulic pump 


-— 4 
cation from hydraulic circuit. drive motor; f : 
7; hp, 1,200 r.p.m* ` f \ 
"7 


Hydraulic power for ram reciproca- 


lubrica ting System 


tion and slow table feed is supplied by a у 4 2 «€ 
Sundstrand pump driven by a 7'5 hp. \ ч 
electric motor. Parker tubing is used for - 
piping. Hydraulic system is a closed cir- 
cuit. Oil in sump remains cool since 
15-20 min. is required for complete turn- 


Б 


over. A make-up pump incorporated in Ер - e^ 

the Sundstrand unit replaces oil used to отт Ө ее 

lubricate ram and oil lost by leakage. Coolant trough 

l'his constant volume pump delivers one Р r 
78 Chip remova/ opening 





val. per min. from a 20 gal. sump. 
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BarnesdriL Horizontal Honing Machines 
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Three methods of spindle braking 
are used depending on motor size and 
customer requirements. On motors of 30 
hp. or more, a torque motor drives a 
band-type brake through a pinion and 
gear segment. as shown. Оп smaller 
sizes. Stearns or General Electrice disk 
type brakes are also used. Torque motor 


brakes are 


Trumbull or 


sometimes in 
Bull-Dog type 


covered conduit and trolley 


driven shot 
stalled. 

three-phase 
arrangement supplies current to motors 
in reciprocating head, replacing the re- 


tracting electric cable previously used. 


122 


- 


Pick-off gears 


Bases are made in two sections of 
welded structural shapes and plates, 
stress-relieved before machining in the 
Barnes Drill horizontal machines. One 
section of base supports reciprocating 
head, hydraulic reciprocating mechanism. 
controls and miscellaneous parts. Work 
supporting table, usually the shallower 
of the two part base may be sunk in 
floor when honing very large diameter 
bores. This part of base also serves as 
coolant sump. Traveling carriages on ex- 
ternal machines are welded. 

Moving carriage of smaller size in- 
ternal honing machines rides on round 
bars; in larger sizes round bars with 
ground flats for bearing surfaces are pro- 
vided. Flame hardening is being adopted 


T RITA le 
LIES 


Indexing arrangement 


experimentally for these flat surfaces 
Weight of the reciprocating carriage is 
kept low by making it an aluminum alloy 
casting. thus reducing inertia. | 
Standard 3-phase electric motor drives 
the hydraulic pump which supplies pres 
sure to the fluid motor actuating recipro- 
cating head. Another motor drives the 
honing spindle through gearing. When 
a hydraulic expanding hone is used, a 
separate single-phase motor drive and 
hydraulic unit is mounted in the sliding 
head. This motor continues to drive the 
hydraulic pump in one direction regard 
less of direction of spindle drive moto: 
rotation. The  Allis-Chalmers 


pump is also a separate unit and is re 





coolant 


cessed in the machine base. 


Тогдие mofor operatfir 


mae d 
band ty 


vdraulic hone 
pansion and 
bricant for ways 


Cutler-Hammer relays 





1/0 volts 






Spindle Motor 


Pushbutton coatrols, grouped on 
ne panel near end of work table, start 
id stop reciprocating motor and coolant 


equipment are housed inside machine 


frame, protected from grease. 


ump, and also reverse direction of ro- Coolant which drains to that part 













^ 
Brake жалг 
Dm 
rd : 
Manual Hone exp. 
switch solenoid 


tion of spindle motor. The lever next 
the pushbutton station controls ma- 
ine operations. Movement of lever 
ım side to side starts and stops recip- 
ating motion. Movement in and out 
ses and opens switch to spindle motor. 
lays, contactors and other electrical 


of base which supports sliding head is 
returned to sump by a standard automo- 
bile-type gasoline pump actuated by an 
eccentric cam fastened to the idler 
sheave, as shown below. Rubber tubing 
carries coolant to honed surface. 


(Continued on next page) 


| , /d/er sheave 












Pump operating 


lever _- Standard automobile-type 
„77 gasoline pump returns coolant, 
which collects in machine base, to sump 


7 


Р | 7 
Eccentric To coo/ant sump 


_--Hose to machine base 
Schematic 
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Stearns magnetic disk brake 





Hydraulic 
motor 


| 
Limit (3 Fuse 
switch 
4 $ 
CR-1 Withdraw 


solenoid 
All Wires Varnished Cambric 





Stop o0/anr pump morTos fop hydraulic 
Reversing spind/e ў 


ere 
[ Hydraulic mofor 


Coolant pump motor 
Withdrawing hone 


Starts and 
Stops motors | 


Starts and stops 
reciprocation 





Barnesdril. Horizontal Honing Machines (Continued) 


Splined shaft 


Indexing cylinder 
Rack and pinion 


Free wheeling clutch 
or ratchet 


Fluid motor-power 
delivered through 
bevels, spur and 
pinion reduction 
or worm geor 

4 educ tion 


Cable for reciprocation 


Two typical hydraulie systems 
used on BarnesdriL horizontals are shown 
on the facing page. The lower circuit is 
used on hydraulic honing machines wher: 
a straight line lapping attachment in 
dexes the hone slightly after each stroki 
and holds it during reciprocation. A 
constant delivery pump with volume con 
trol varies the rate of hone travel: a 
solenoid pilot valve reverses direction 
of movement. Hydraulic cylinder in re 
ciprocating-motion circuit indexes spindl 
and hone. Upper drawing shows the cii 
cuit in which a variable delivery pump 
provides varying working rates. A me 
chanical pilot valve is actuated through 
a linkage. rotating control rod and cams 
\ Tuthill constant delivery pump is 
used in hone expansion circuit. Lubri 
cant is furnished to gears in head fron 


relief valve outlet in this circuit. 


Head is reciprocated Бу а fluid 
motor which, through suitable gearing 
drives a large grooved drum around 
which is wrapped a steel cable. One end 
of the cable is fastened to the rear о! 
head while other end travels forward t: 
an idler sheave, over it and back t 
front of head. A hydraulic cylinder со! 
nected in the circuit keeps cable taut 
Pressure is applied to the reciprocatin 
circuit and to the cylinder simulta 
eously, moving sheave fore or aft a 
required, maintaining cable tension. 
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Bodine Dial Type Automatic Machine 


A special adaptation oí one of its 
standard units. the Bodine Corporation's 
dial type automatic machine for finish- 
ing molded cellulose acetate shoe heels 
is shown here with guards removed so 
as to reveal more of its construction, In 
indexings the long sprue on 


SLICCOSSIVE 


the bottom of the heel is sheared off. the 
Sprue shown 


eutting operation is 


below. Mounted on a horizontal bracket 
is a hydraulic cylinder operating two 
shears which travel on a radial line to- 
ward the center of the dial and shear off 


1 


the sprues approximately !4 in. above 


short remaining sprue is milled down 
exactly flush with the surface of the 
bottom of the heel and finally an under- 
cut is put in a slot in the heel, the pur- 
pose of the undercut being to provide a 
detent for a spring clip used to fasten 
the leather lift. On next indexing the 
heels are ejected automatically. 


surface of heel. Separate motor driven 
hydraulic pump mounted at upper rear 
of machine furnishes the oil. Cylinder 
operation is timed by a cam on the main 
camshaft contacting a switch to cause 
operation of a solenoid control valve. 


Production is two pieces per stroke. 
twenty strokes per minute, or 2.000 heels 
per 50-minute hour, Any one of ten sizes 
of heel сап be machined without chang- 
ing dial equipment or set-up because 
constant. All 
spindles are mounted on a vertical slide. 


locating points remain 
\ll spindles are rotated by an independ- 
ent motor mounted on the slide of the 
machine with a continuous flat synthetic- 
rubber impregnated belt passing over all 
spindle pulleys. All other motions are 
cam or hydraulically operated with sole- 
noid valve control and automatic hy- 
draulic sequence. 


Energized for working stroke 


* 


E 


Solenoid- operated 
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Normally open 
) 
imit switch 


way valve Com on main shaft 
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p р ylinder for movin / # \ 9 
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Motion of 
head frame 








“Integral 


















collar on f 
spindle ‘Cylinder for богот 
Р eccentric on spindle 
Adjustable End mill Jo feed cutter into 
stop dog. Let hee/ 






Return =“ ° 





Fixed sfop---^ TN 


Plastic hee/~ ~~ 


Schematic arrangement of 
end mill, spring mounted spindle 














Note:This is not the actual 
design 


End-milling cutters machine the sprues 
flush. To control downward feed of end- 
mill a combination of pressure feed and inward ù in.. then straight across ii 
spring mounting of spindle allows feed- 
flush 


with the heel regardless of sprue height. 


ing milling cutter always exactly the slide in its upward position 
















^ , 
Operations 





Power feed Hydraulic feed Power feed 


КЕЕ 


! 
Cutter is inserted 
n molded cavity in 
heel by vertical 
feed of head 
Ole 


Spindle ' 
y 


Depth of 





Cutter is removed 
from molded cavity 
in heel by vertical 
return of head 


| 


| 


After cut starts cutter 
is moved across heel to 
make rectangular slot 


Eccentric feeds 
cutter into heel 
to start cut 


Width of cut 





Cutter си? 
Section of Section of 
heel looking heel looking 
from side — 44^ from back 
' om e 
(4) (5) ~. 


Cutter is returned to 
off-side position 


Eccentric withdraws 
Cutter from slot 


Head аут те 


_ --Spindle -head slide 


* work frave/ 


Eccentric 


Co 
ҳ/ 





$fop screw on 
cylinder slide 


М 


To mill undereut it was required to 
drop a small cutter into the slot. move it 


then outward again fe in. and finally. with 


and 


while the dial was indexing. return the 


'2 pumps on one shaft ` 


Suction 











\ 





6:79 


\ 
Mm `c 


| K 
| ч Cylinder for 
moving spin- 
И alle P fo 
1 ы 4 make straight 
Za cut ın heel 
©) Кы...) 

\ 

‘Cylinder for turning 
eccentric on spindle 
to feed cutter into 
hee/ 

B Hydraulic circuit 









Camon’ | 
main shaf* 


E 
i 


Se 






Ed 




































for actuatin 
cutter spindle 
eccentrics and 


Suction и 


Sump tank 


cutter to its original starting position. 
This motion was accomplished by using 
a hydraulic cylinder on slide to operate 
an eccentrically mounted 


spindle on | 


which the amount of throw was adjust- 


able between the two limiting stop screws. 


the | 


operation in producing the undercut. One 


Schematic diagram showing 


cylinder for each spindle controls the 





eccentric throw. a second controls length- 
wise movement of entire spindle assem- 
bly. As the dial indexes, 
down and an electric switch operated 


the slide comes 


from a cam on the main camshaft opens 
an electric solenoid operated valve to the 
cylinder operating the eccentric throw. 
When stop is contacted. pressure builds 
up and hydraulic oil passes through 
pressure valve to second hydraulic cylin- 
der which moves entire spindle assembly 
in a line perpendicular to the direction 
of the first motion. On completion of this 


travel pressure reverses and cycle repeats. 







adjustment 






Grinding Heads and Table Are Moved Hydraulically 


Guard over 
lexrope drive 


Hand adsustment E UR ws Belt tension 
of heads AC | adjustment 


Oil cups For ways Gits oıler 


Rut'hman 
pump 


Hyelraulrc unit 


Rubber 
hose 


Oscillating cylinder. SS | Ww 27 WEN Screened 
= кыс AME Y baffles 


Drive and Transmission. Standard 
electric motors drive the grinding wheel 
spindles through Tex-rope drives. each 
spindle being driven independently. in the 
Gardner Precision Disk Grinder. Spindles 
are mounted in pre-loaded roller bearings 
at wheel end which take thrust and radial 
loads. A ball bearing at rear supports 
radial loads only. with this arrangement 
the spindle can expand lengthwise with- 
out affecting the position of the grinding 
wheel. Gits oilers are used to keep oil at 
constant level on the spindle bearings. 
rarlock inclosures and labyrinth keep 
coolant out of spindle housing at wheel 
end while packings around coolant sup 
ply pipe and a centrifugal slinger keep 
it drive end. 

nereased demand for pro 
accuracy cast frames are 

eavier walls. Cast. iron 
frames. heads and bed. 
cularly easy movement is de 
ring wavs are used, The 
de a welded sheet steel pan 

is coolant sump. Three bafl 
sump strain out Toreign matter in 
the coolant before it reaches the pump 
take. Steel wool. placed. between. last 
two baflles aids in removing the fine dust 
which is carried suspended in the coolant 


ıssociated with grinding operations 
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4-in. aliam. cylinder 
for operating whee/ 
slides 


Wheel slides for traversing and feed- 
ing grinding heads and the oscillating 
slide which carries the work are actuated 
hydraulically. In the hydraulic circuit 
are two constant volume displacement 
pumps, one for the wheel slide system 
and the other for the oscillating slide 





Safety spring 





Rack and gear arrangement is em- 


he right and the left-hand 


oyed to give t 
heel heads equal and opposite motions, 
ing only one hydraulic cylinder. The 
ngth of the shaft rod. which connects 
e left-hand and the lower right-hand 
ck with the hydraulic piston end. can 


varied by rotating the shaft which is 
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Whee/ 
slides 


system. The two systems are interlocked 
with hydraulic pilot lines to obtain 
proper timing. Adjustable trip dogs on 
oscillating slide are used to operate auto- 
matically pilot valves in hydraulic circuit. 


The oscillating table starts from its 
extreme left hand position and rapid tra- 










threaded into a nut under the left-hand 
rack. The right-hand rack is bushed to fit 
the shaft and is held in position by two 
collars. The shaft is free to rotate in th 
bushing in the right-hand rack. Chang- 
ing the length of the shaft increases or 
decreases the distance between the faces 
of the grinding wheels when in position 


Pilot va/ves 






3-in. aff 
cy / паег 



















verses for approximately 9 in., then auto- 
matically slows down to a feed rate, at 
which time the wheel heads begin their 
forward movement. The oscillating slide 
then continues to travel approximately 7 
in. at the feed rate and oscillates through 
this stroke until the work sparks out. 


keyway 


" 
exrope pulley, /28P D, | 
7 X," 


/0 grooves, B belt, 734 | 
face, 3% bore, Sax Ya" | 


j 
KEeyway, | 
Ratio of pulleys =2./3 | 

» Spindle speed -8/2 r. p.m 


Be ts B 75 pite h, length | 
76.3 per Allis Chalmers 





nt 76-25843 
| 
| 
| 
| 
| 
2 ý | 
with fixed pin on shaft | 
| 
| 
| 
I 
f y 7 fe | 
which т? FY | 
м | 
7 Nead 7 ?? | 
OF f у 7! * 

v" , | 
| | 
| 

ORK f 
> m $ — 
anao f 5 g Dor еса 


to begin their strokes. A micrometer dial 
is provided on the take-up arrangement 
«o that adjustments in wheel spacing can 
be made with precision. 

Each grind wheel is driven by a 20-hp. 
motor which drives the spindle through 


a Tex-rope drive. The motors are mounted 





on the grind wheel carriages. 
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EKlectro-Pneumatic Control on Horizontal Machine 


E NTIRE drive assembly, all speed and 
4 feed change gearing and hand and 
power traverse to spindle, head and 
column are grouped in the unit head on 
the. Sellers. 7-in. spindle horizontal bor- 
ing. drilling and milling machine. Short. 
multiple-splined gear shafts. of heat- 
treated alloy steel. are supported in anti- 
friction bearings. No long shafts or 
bevel gears are used. Gears are heat- 
treated alloy steel. Feed and power 
traverse engage through multiple-disk 
clutches. 

Spindle is of Nitralloy steel. 750 
Brinell. Spindle sleeve is a chrome- 
moly. heat-treated steel forging. carried 
on three pre-loaded. Timken zero-preci- 
sion bearings. A spring-loaded. rawhide 
seal at the front end of the spindle wipes 
spindle as it is drawn into the sleeve. 
Two filler keys. flush with spindle and 
eround to spindle radius. prevent chip 
entrance through keyways. 

Column. cast of alloy iron. is a heavy, 
rectangular box section, square locked 
to bed with steel gibs. It is guided on 
the front way and is fitted with tapered 
vibs for wear take-up. Column ways are 
automatically oiled from head and are 
fitted with bronze serapers and felt seals. 
Bed ways and column traversing mech- 
anism are pressure lubricated. Underside 
of bed is machined for floor plate. 


Pneumatic evlinders controlled by 
solenoid-operated valves actuate clutches 
through reds and racks. Solenoid valves 
are located in the unit head and are op- 
erated on a secondary circuit by push- 
buttons and selector switches. grouped 
in a control panel that may be detached 
from the head and used as a portable 
pendant switch. Gear shifting for speed 
and feed changes is done manually with 
levers grouped on unit head. 
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Alloy steels are used for spindles and 


vearing in the new line of drills designed 
the Buffalo Forge 


splined spindle is fitted in sleeve sup- 


һу Company. Six- 
ported on precision ball bearings. Thrust 
is taken by collars mounted above sleeve. 
High speed reduction gears are of helical 
shift handle is interlocked 


switch for safety. 


type. Gear 


with motor 
















key Switch 
operat 
/ “Switch operating lar 
Feed pinion’ Spacing a 


washer 
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‘No.// Woodruf¥ 


General Electric 


¥ 


| Fan 


Clutch operated 





Back gearing 
| assembly 


Sliding member 


gears 


Worm gear 





Clufching 
cam ` 
Motor reverse tapping control 


unit. shown below. contains a Burgess 


micro-switch actuated by a hardened cam 
segment attached to a collar mounted on 
feed pinion shaft. An adjustable dog on 


shaft collar. 


main contacts opening 
micro-switeh. This throws the magnetic 
switch which reverses motor and with- 


draws tap from the work. 











> 
Adjusting screw for collar 


by hand lever-- 


clutches feed -7 






Hollow-Shaft Motor Drives Pedestal Drill 


hollow shaft motor, 
se/f-venfilafeq----- 


S/x " splined Shaft- - ~ 


_Toothed 
clutch 


r-Knockouf 
, 


Plug retainer 








Two specially-designed fans venti- 


late the General Electric hollow shaft 
motor. which is mounted on New De- 
parture — grease-sealed ball bearings. 


Overload protection is provided by a bel- 


lows-type thermal device: undervoltage 


protection by a magnetic contactor 


mounted between line connection and 


drum-type pole-changing motor switch. 





2 


Sp ing for re/arner 


Wiring 
connection 
/ 


Switch ho: ISING 
IN 
\ Whero switch 


Pin for switch 


eversing block for collar - (Carm) 
















Self-Contained Hydraulic Head Unit 


Sliding head unit can be mounted 
vertically, horizontally or at any angle. 
Made in various sizes and arranged for 
mounting on existing machine beds or 
for use in combination with other units, 
the W. F. & John Barnes unit uses stand- 
ard motors having speeds of. 1.200—1.800 Cover for 


„m. to suit spindle speed re ents Tex-Rope drive . 
r.p.m. t iit spindle speed. requirement e р Nu! draws in 


2 vee blocks 

Vee b/ocks for 
raising motor 
thus tightening 
belt 


Auxiliary base is semi-steel casting. 
36 to 40 per cent steel rail being used in 
the melt along with nickel and chrom 
ium, resulting in a dense, close-grained Scraped ways 
structure. This alloy is such that wavs 
can be scraped almost smooth without 
the dull graphitic appearance of cast 
iron. The actuating cylinder. formerly a 
separate steel part, is now integral with 
the head casting. No leakage caused by 
porosity has been reported. Castings are 
normalized after the first rough machin 
ing operation. Head casting also pro 


vides a sump for hydraulic unit 














piston 


Wipers- 
brass 

casting 
over 
felt 


Spindle is mounted on preloaded dual 


l-bearings at front end, supported 





inst “whip” by ball-bearing in center 
is also supported at end by large 
er bearing which takes pulley load. 


N } 


ce head acts as hydraulic oil re- 
oir, oil leakage around spindle must 
irevented.. Several methods are used: 
il slinger groove Is provided when 
oil is below the spindle openings. lf 
* above openings a Garlock inclos- 
Where absolute tightness 


quired such as in vertical mounting 


is used. 
he unit, a Gits rotarv seal is used. 


nder head is packed with Marsh or 
ock chevron packings. 
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Cast semi- steel cylinder with cast piston gives ~ 
lapping effect, making good oi! seal around -- 


Feed pump 


ЫЎ 


Pow 


‘Rapid traverse 
pump 











Cast piston with auto type 
split rings 































Schematic arrangement of Barnes 


hydraulic control valves and pumps as 
used in the unit. Valves and connections | 
a single casting. Re 


steel 


are manifolded in 


piping is seamless with | 


steel fittings. 


maining 


Parker 


In smaller unit. 3 hp. maximum, a 





Barnes combination feed and traverse 


pump is driven by one vee-belt from mo- 


tor shaft: the remaining three belts drive 


the spindle. In units larger than 3 hp. 


five vee-belts drive the spindle. Trans- 


verse shaft. on which is mounted a 


Barnes gear pump (rapid traverse) and a 


Barnes piston pump (feed), is driven 


through Michigan Cone gears. These are 


used instead of a standard worm and 


gear drive because speed ratio of the 


two shafts is low, approaching 1:1. Gear 


shafts are threaded and fitted with lock 





nuts to permit exact alignment of the 
Cylinder cast integral Cone gears after assembly. Ways on 
larger units are lubricated with oil 


from hydraulic circuit: on smaller units 
a large oil cup supplies local lubrication. 


Barnes piston Alignment nuts for 
feed pump Cone gears 


b. ЖЫ: 


lubricant = a 
sump , 
| к 


B з 






a— Solenoid valve 
without cover 








U 


Rapid 
fraverse 
ритр 


lubricant pump 
for Ways 


` فی‎ gear- 


IAS 


Simplified Stroke Control on 


Hydraulic Broach 


Broaching 
contro/ 


Two-way variable displacement 


pump in combination with a horizontal 


cylinder and a differential circuit trans- 


mits power to the tool 


type XI 


in the Oilgear 


Both cutting and return speeds can be 


horizontal broaching machine. 


adjusted independently. Two adjustable 


dogs with needle 


bearing 
mounted on the single control rod. con- 
tact cams on crosshead to stop tool at 
stroke and position auto- 


matically. Contact of the rollers on the 


any preset 





А 


Fluid power Irom the pump is trans- 


mitted to and from the evlinder through 
an automatic differential valve and two 


short. seamless steel tubes. Two adjust- 


able relief valves in the Oilgear pump 


protect machine against overload. Vol- 


134 


ume and direction of oil flow are con- 
trolled at the 
pilot, 


pump. thus eliminating 
volume and valves and 
Pushbuttons control tool 


and crosshead motions: 


control 
extra piping 
one button starts 


broaching stroke. another starts return 


rollers, 


Emergency 
stop 


crosshead cams causes rotation of thi 


control rod. closing a limit switch 
mounted on rod end. This de-energize- 
a solenoid valve flanged integrally with 
the pump, cutting off pressure. Simplified 


control eliminates usual links and levers 


stroke. Emergency stop is provided. \! 
tions can also be controlled bw а t 
lever switch. A built-in Marsh press 
gage indicates excessive. forces. caus 


bv dull tools. excessive stock. remos 
variations in material and overload. 
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Rotary contro/ rod-._ Adjusting screw knob 


Control shaft x. ж Taper pin 
Adjustable dogs ` 3 a ~-Crosshead bracket 
2 -- Adjusting screw 


Needle bearing ro/ler ~~_ --Adjusting slide 


Crosshead cam-—---- ‘ S 2 --Liner:replaceab/e bronze al/oy 
7--Way: herrofeneo! and! grounc,replaceabfle 


7— Crossheaoc 


Adjustable 
-Contro/ shaft “dog 


Spin pS yp pS SEI BB 4; 


Contra? ЕЛ 
ontrol „ 
E . EZ „ү 
Automatic /Oilgear two-way S 1 EE - CTT 


aif ferential ! variable displacement pump 


Falk 
flexible 


coupling | 
a g pressura 


AWegze } 


_————— Шенталы анана ы ааа аана анааан 
Н 


| cor p 
E 





Built-in reservoir ^ All-welded stee/ frame ‘Ruthman lubricant pump 


Welded structural steel plates venient vertical tool adjustment. Re- 


make up the machine frame. Hydraulic placeable alloy-bronze liners guide the 


motor driven coolant pump. mounted in- 
tegral with the base. supplies coolant to 
equipment, main drive motor and oil crosshead on hardened and ground. de- tool and work through a flexible hose. 
reservoir are housed within the base. tachable. rectangular ways. Dual 
Broach cylinder is precision bored and Gravity and capillary feed lubrication 
honed. Steel crosshead has replaceable is provided to both liners and ways from 
bronze liners. and is fitted with a con- a reservoir in crosshead. A Ruthman 


chutes permit easy removal of 





chips from either side of machine; a 
trough directs chips and excess coolant 
to settling chamber in base. 


Dogs for stroke adjustment, needle 
bearing rollers contact cams on 
crosshead, stop too/ atany pre-set 
stroke 
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Hydraulic Lifter Swings Wheel Slide on Grinder 


Wheel drive mofor 


Hand lever for Telescopic guards K 


diamond Wheel head 
holder wr 


Adjustments 
for workhead 
alignment 


Coolant 
contro/ 


/ 


Control 
switch mul/ti- 
А 
drive mofor 


Hvdrauliec operation of cross feed. give access te 
1 


from 


unloading. 
V-belts 
mounted on ¢ 


back of the 1 


wheel slide traverse and brake on work 
spindle feature Bryant chucking grind- by 
Hydraulic lifter is also provided for 


the wheel slide to the 


ers. 


swinging rear to 


Automatic lubricating system sup- 
plies under pressure a metered amount 
of oil to each important bearing. assur- 
ing the presence of the proper oil film at 
all times when the machine is in opera- 
tion, thus avoiding metal to metal con- 
tact that might through wear on sliding 
and rotating surfaces cause misalignment 
At the back of each end 


of the machine, accessible to the oper- 


of the machine. 


ator, are pressure gages with relief valves 
for adjusting the pressure in the lubricat- 
\ filter is included in the lubri- 
cating system for removing foreign mat- 


Ing line. 


ter which may get into the lubricant. 
The ball bearings in the work head are 
lubricated by two sight feed oilers. Two 
feed the front of the 
wheel slide lubricate the wheel spindle. 
lhe work spindle jack shaft is lubricated 
with machine 


sight ollers on 


oil or light grease with a 


pressure gun. 
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Be/t-tightening scr. Hand traverse 


wheel! slide 
Hydraulic cylinder 
АА 


traverse 


Main control lever 


$ (d ЖЛ 


a 
ШЕР VEZ 
f e 
M д6 
P; Ё \— Traverse 
; n w URAL 


gcn qs. 


ч 


Ке 


Safety switch 
| Diamond throttle 


١ 
\ Dwell control 


è 
S 


۹ " 
һ 
e 
б 


Ы 


valve for 
grinding Stroke 


Hydraulic 
0// fank 


Operating lever 
for hydraulic 
brake on work 


Aufoma #ic cross feed spindle 


y the chuck when loading oi Power cross feed is done with a hy- 


‘he work spindle is driven draulic unit placed near the cross-feed 


a multi-speed motor screw. Rate of feed of the hydraulic unit 


in adjustable bracket at the 
nachine. 


can be set for both roughing and finish- 
ing cuts and also for no power feed. 
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e/escop/ng s/eeves дщ 
\ 


\ ES = ES SSS 
с S 
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ш | E zDD E шад TTT 
ш MSG MM SHAHN 


Soo 
E Hydraulic cylinder ^^ ў 
( J Sto * 
I А D 
-0 


Sei 
а сот for 
Hh E 
pay 


opera? ting 
“© © 


сеа =) - 
cuum —— —— Г PÀ л С 

SC. МЫ | _ ы ДШ VAN d 

= - — Sliding piston К — | 
S 








ÉX 


— 


va/ves 








Contro! lever -< a 
РЕ ш 


Cam’ 


© plate 


Hydraulie cylinder with telescoping the direction of flow of the hydraulic tion is adjustable. For the operator's con- 

guard sleeves traverses the wheel slide fluid in the double acting cylinder. The venience in setting up the machine and 
longitudinally. The wheel slide is con- cams on the stop wheel can be set so that while adjusting the cams to suit the work. | 
nected to a rack which meshes with a the wheel can grind up to a shoulder. the slide can also be traversed by hand | 
gear on the stop wheel. The stop wheel The cams also control the length of with a crank handle which turns a shaft 

carries adjustable cams for operating the traverse and its position. The amount of carrying a pinion, the pinion mates with 

valves in the valve block which control dwell at the ends of the grinding opera- an internal gear in the stop wheel. 










Brake lever 
Brake drum 


Eccentric 
stud for 
brake 
adjustment 
Lo 





lifter 


ram 


—Hydraulic Rotary 
brake valve 
cylinder 





! vietion band type brake on work spindle is operated by Hydraulic lifter automatically swings the wheel slide head 
ins of a hydraulic cylinder automatically controlled through into positions for chucking, hole grinding and face grinding. 
main valve block and cams on the stop wheel shown at top The lifter is also used to swing the wheel slide head clear of its 
his page. When the grinding wheel is withdrawn from the operating position. Interlocks render the lifter inoperative 
k. the brake stops the rotation of the work spindle. The except when the slide is in the rear position. A throttling 
Ке is automatically released when the wheel again ap- arrangement is provided so that the wheel slide drops back 
ches the work. A hand valve for releasing the brake at without shock into the grinding position to begin a evele of oper 
time is also provided. ations on a new piece. (Continued on next page) 
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Hydraulic Lifter Swings Wheel Slide on €Chucking Grinder (Continued ) 


Work spindle 
No. /6-38" 


Work spindle 
No. 16-16" 


“7орег flange 


Work head spindle is mounted on the chuck or face plate in spindle. through the work spindle is shown in t! 
preloaded ball bearings which are pro- Work head is driven by V-belts to obtain view of the hydraulic brake on the pri 
tected against abrasive material and the smoothness and to reduce vibration. ceding page. 

coolant solution. The work end of the Yoke. sliding collar and lever for op- Adjusting screws at back of machin 
spindle is flanged. the pilot has a slight erating the chuck. also the method used are provided for aligning the work spin 
taper with a “draw” to accurately center for carrying the coolant to the work dle assembly with the wheel slide. 


Aluminum Castings in Pantograph Unit 


Inertia forees have been reduced in 


the pantograph unit of the Gorton 3-1 
Al. alloy casting machine, by the substitution of aluminum 


castings and parts for cast iron and steel 





parts, thus increasing the sensitivity o! 
cutter response to slight changes of shay ' 
in the model or template. This featur: 
is important when the machine is used 
for accurately reproducing dies and 
molds which are used for making p! 

cision parts. The substitution of lighte: 
for heavier metals cut down the weigh! 
of the unit from 181 to 81 Ib. хо tha 
ease о! handling by the operator ма 
also improved. 


Spindle assemblies are of harden: 
alloy steel with preloaded ball bearing 


А/. а//оу 


ome 


Intermediate stepped-pulley, betweer 
motor and cutter spindle, is supported | 
adjustable swing arm connected to fran 
with a clamp joint: a turn buckle stif! 
ener rod holds the intermediate pulley i 
a distance from cutter spindle to suit b: 
tension. The driving motor is moun! 
on a counterweighted swinging base. 

The ways are protected and kept clea 
of chips by leather aprons fastened 





table. frame and knee of the machine. 
spring wire support holds one apron o 
the. traverse. handle. 
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Carriage and Chuck lH ydraulically Operated 



















т” minimize vibration and tool break- Iniisteck cylinder control 
с 


age the new hydraulically-actuated 
C. Lipe Carbo-matic precision lathe. 


Visible orl gage 










designed to use high-speed carbide tools, (ener 
has all castings poured from a nickel- 
chromium alloy iron containing a large 
percentage of steel. Castings are heat- 
treated between roughing and finishing 
operations, Cone. worm gear drive re- 
duces backlash. The heavy spindle, with 
minimum overhang. is mounted on car- | 
tridge type. Timken precision ball bear- - — 


ings. Headstock and bed are integral. Ж УУ UA SL DLL LL 


in outboard bearing supports clutch panel with piping beneath 
unit: preventing misalignment of pulley 
shaft on overload. All clutch pulleys CAR 
Mi BO- 
and pulley shafts are ball bearing 0 MATIC 
mounted. Center to center distance of " 
hearings on main shafts supporting Cone Start-stop spindle mofor 
eearing is kept to à minimum 
Bearings and worm gearing are lubri- 
cated by a built-in gear pump supplying 
oil under 10 lb. pressure from a 7 gal. Sfart-stop ' | 
supply tank housed in machine base. hydraulic pump motor Hydraulic pressure gage | 
| 


[һе vane-type coolant) pump is inter- 


locked with the spindle start-stop con- of oil to moving parts on each stroke. out disturbing piping below. 110 v. cui 
trols. A Bijur unit. mounted on the Controls are mounted on a single. in- rent is supplied through built-in trans- 
front carriage. supplies a metered amount ‘lined panel: valves can be removed with- former. (Continued on next page) 


Hydraulic ch / tch 
mounts here 


Cone gearing 


ecce Adr 


"Cor tridge mounted bearings 










































7 Oil distributor 
722] p: == йЙ 
Space for 
chuckin 
mechanism „2, N 








obe "c cylinder 
"acfuafing carrrage 


Carriage rack 





Adjustable stop 
\ 
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Carriage and Chuck Hydraulically Operated (Continued) 


Pressure | Î | 
regulator Heads tock 
reduces И = T E Cy nader for 


pressure chucking 


Control 

Sucf?ion|Vickers |Pressure valve 
hydrau IC 

SUMO 

pt p 


Pressure 
reaulator 
p= $ = == ж== ж= ж= жа жа жы н reduces 


Return line pressure 


Engages spindle Feed cylinder- 
clutch through moves corriage 
hydraulic cylinder through rack 


and pinion 


Single control lever governs prin- impelled by a hydraulic cylinder. At spindle clutch disengages, carriage re- 
cipal hydraulic movements. Downward end of cut, carriage moves against posi- turns to load position rapidly and entire 
movement of the lever engages spindle tive stop. where it is held for a period machine stops. Tailstock and chucking 
clutch and also advances tool carriage of time by a hydraulic time delay valve. mechanisms are operated by built-in 
which is operated by rack and pinion M completion of delay. tools pull away. cylinders and. controls. 


Variable Pressure Control Used on Hydraulic Press 


Infinitely variable pressure Con 

trol from zero pressure Up to capacity 

Honed ^ of the press is a recently developed 
cylinder — © feature for use on Hannifin hydraulic 
— presses, Instead. of controlling. distance 

of ram travel. the working force exerted 

by the ram is under direct and sensitive 

control of foot or hand operated Hanni 

fin control valve. The initial downward 

motion of the lever (within first inch of 


its travel) allows low pressure in cylin 
HANNIFIN 


CHICAGO der to bring ram down to the work. Re 


maining motion of lever applies pressure 
in direct proportion to distance the con 
Ram guide trol lever is moved. Gage is graduated 
in tons pressure. furnishing a simple 
euide for operations requiring a specifi 


minimum or maximum pressure. 
Pressure gage | | 
Releasing control lever at any point 


automatically returns ram to top pos 
tion at high speed. Unnecessary ran 
| Motor travel can be avoided by adjusting ran 
stroke to suit maximum gap required 
, for the specifie job. Oil pump idles 
," Preraulic pump Zero pressure between operations. 
Welaed base Automatic inspection on pressin 


and frame jobs is another feature of these presses 


Where certain maximum and minimu 
pressures have been determined for 

specific production press assembly jo 
an indicating light and pressure reli 
valve arrangement is used. When mi 
mum pressure required for tight fit 

parts has been exceeded an adjustal 
pressure Valve closes a switch, turning о 
a light to indicate that parts are not t 
loose for satisfactory assembly. If pa! 
fit too tightly. the maximum setting 


Hand or toot j the stop will not permit application 


essure contro/ more than a certain amount of pressu 
4 . " . 
Sa the tight parts can not be forced i 


place. assembly is automatically reject: 
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Disk Grinder with Louvered Guard Ring 








Dresser on 


5-/"diam. core 





-M.R C No. 7322 
radial and thrust 
bearing 













Coolant tank 00 ga 


t) g = ted 
4] $ sh ed 


pipe plugs 








Standard frame ball-bearing motor is 


mounted on a hinged bracket which can Standard frame motor on hinged bracket тн 
be swivelled bv turning an adjusting Ча rd cam a à i dg When Sacr we 
a s 1 А for adjusting V-Delf fension and TaciliTaTing а f 19 rc r quick 
screw. thus tightening or loosening the ipe id x : ; 
i change of : ust remo 
multi-V belts to compensate for stretch 
, › IG 
or to re place belts. respectively. Bracket M 
pot . . . . . ~ 
hinge pin is a 4-in. diam. shaft, assuring b: 
rigiditv. Welded sheet-steel guards. Р 
easily removable, completely — inclose 
irive. Belts can be replaced easily by 


removing the guard and taking off a 
iand-hole cover at the. front of the base. 
Spindle speed is 450 r.p.m. Bearings 
n waterproof housings are lubricated 
irough pressure type grease fittings. 
lhe lower ball bearing has a rated load- 
irrying capacity of 21.300 Ib. 


Base of machine is alloy cast iron as 
the removable louvered guard ring. 
ouvers are flush with the edge of the 


teel wheel and low enough to alwavs Welded 
e below the surface of the abrasive steel guard 


ven when abrasive is worn thinnest. so 





iat pleces being ground can never jam. 
\ngle of louvers. 45 deg., is designed to A special feature is the “Swinging diam. shaft. Arm is inverted U-section 
ve quickest removal of dust. Bar-type Dresser” pivoted on a 4-in. and ribbed to give it desired stiffness. 


‹ 
- 
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MACHINE TOOL DRIVES. 
FRAMES AND BEDS 


NE of the most outstanding de- 
velopments in electric drives has 
been that of 
control for planers. The modern drive. 


variable voltage 
more or less a further development of 
Ward-Leonard Control. has made avail- 
able not only an extremely wide range 
of planer speeds but also a vast improve- 
ment in planer operation. The chief engi- 
neer of one planer company stated that 
the modern planer drive permits as high 
as 98 strokes per minute without shock 
at the ends of the strokes. The schematic 
arrangement of one such control is shown 
on p. 46 of this number. 

With further 


equipment designers of machine tools are 


reference to” electrical 


greater use of limit 
interlocks be- 
tween the hydraulic and electric systems. 


making a vastly 
switches and electrical 
The aim is to make the complete opera- 
tion of the machine entirely foolproof 
and to a great extent automatic. Even 
the lubricating circuit in some machines 
is interlocked with the main electric drive 
circuit: so as to make it impossible for 
the machine to operate if the lubricating 
oil in the system is not at the required 
pressure, Excessive pressure such as 
might be caused by clogged lubricating 
pipes or a deficiency of pressure such as 
might be caused by lack of oil will, in 
either case, cause the pressure switch to 
shut down the main driving motor. In 
the design of the La Pointe vertical 
broaching machine a float switeh in con 
junction with the lubricating oil reser- 
voir prevents the machine from operating 
unless a suficient supply of oil is in the 
reservoll 

Further in conjunction with electric 
drives. more machine tool builders are 
incorporating ammeters. The purpose is 
to 
been dulled to a point where they should 


give an indication when the tools have 
be taken out and replaced. Such a use 
of an ammeter has been found especially 
valuable in the design of a New Britain 


Gridley automatic machine. the ammeter 
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making it possible to pick which of the 
tools has become dull. 

Perhaps the most striking example of 
the application of electrical automatic 
control units to machine tools is found in 
the Monarch full-automatic lathe. In this 
machine limit switches control the com- 
plete cycle of movement. making it pos- 
sible to have the machine operate fully 
automatic, the only attention required of 
the operator being that of taking out the 
finished pieces and chucking the work to 
be turned. 

Most machine tools and beds are cast 
although some designers use welded con- 
struction practically throughout. notably 
in hydraulic broaching machines. Even 
some engineers who adhere most closely 
flame cut welded 
steel frames for small-lot production, The 


to castings. specify 


higher machining cost is offset by the 
savings in pattern costs and the smaller 
material Pattern 
saving however vanishes upon quantity 


amount of required. 
production. Higher damping factor also 
favors cast iron in tools wherein vibra- 
tion is an important consideration. 

Welded frames and bases are usually 
made up of flame-cut plates and shapes. 
Because designs are calculated for stiff- 
ness, stresses are low. hence strengths 
of the welds are not a governing factor. 
Therefore at the corners of welded col- 
umns and similar constructions the one 
plate need not overlap the edge of the 
other and be welded on both sides. The 
inner edges of the two plates are butted 
and the 90 deg. V that is formed is 
welded. The appearance of the joint is 
also improved. 

Most cast frames are alloy cast iron 
with 30 to 60 per cent steel scrap. old 
railroad rails being preferred because of 
their uniformity in carbon content and 
clean metal. Nickel and chromium are 
usually added for toughness and machin- 
ability. giving tensiles of 50.000 lb. pe: 
sq. in. and higher. Many engineers spe- 


cify Meehanite especially where high 


strength. toughness and good dense ma- 
chined surfaces are required. All iron 
castings specified by Cincinnati Milling 
Machine Company engineers are Mee- 
hanite. 

For lightness. cast aluminum or re- 
sistance welded sheet steel covers are 
being used. At least two manufacturers 
have standardized on zine die-cast hand- 
Beryllium copper has been 
found ideal for stops and dogs. Expanded 


wheels. 


metal and sheet perforated screens are 
being used for protection over Woven 
wire screens. 

For steel ways, engineers are using 
S.A.E. 3170 with 0.20 Mo addition and 
oil hardened to 55-60 Rockwell €: 
S.A.E. 3140 flame hardened on top and 
sides; S.A.E. 1020 or 3115 carburized 
and hardened to 58-61 Rockwell €: tool 
steel welded or cast on a low carbon in- 
got and rolled. Cast iron. flame hard- 
ened, is a distinct trend. 

Oil hardened gears are of S.A.E. 3150. 
3250. 2345. 1150. 6150. hardened to 15 50 
Rockwell C; carburized gears are of 
S.A.E. 3120. 2315. 2515. 3312. 6112 o! 
1620, the last being popular because of 
its low distortion. from heat-treatment. 
Latest trend that is rapidly becoming 
more popular is rim hardening by means 
of the oxyacetylene flame. 

To compensate for the slight distor- 
tion when flame hardening bars, one 
manufacturer gives bar a slight bend in 
opposite direction before the bar is 
flame hardened. 

Splined shafts use S. A.E. 4340. rough 
machined, hardened to 400 Brinell and 
then finished machined. S.A.E. 3140, 
1140 and 6140 are also used, hardened 
to 310 Brinell. Where maximum strength 
is required, S.A.E. 3250 and 2345. fin- 
ished machined and heat-treated to 350 
150 Brinell are specified by at least ont 
engineer. 

Studs and bolts may be 
or 3135. heat-treated to 269 to 
Brinell depending upon service factors. 
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Brive. Feed and Lubrication on Gray Planers 


Variable voltage motor drive, of the 
type described on page 446. gives table 
reversals up to 90 times per minute. table 
speeds up to 300 ft. per minute. Design 
of table drive gives inherently smooth 
table travel, and has a long wear life 
At the high 
speeds and heavier table loads. lubrica- 


without loss of accuracy. 


tion of the table ways also became an 

important consideration. Other outstand- 
ng design improvements in Gray planers 

include the positive feed, power swivel- 

ling of the rail heads, rail counterweights 

placed inside the housing. and safety in- 
rlocks. 

\ll these features also apply to the 
Gray planer-type milling machines. The 
‘umn of the openside planer type mill- 
ng machine is of triangular cross-section. 
ving it unusual stiffness, much greater 
in obtained in an equivalent rectangu- 
r section wherein the metal at and near 

corners of the section has little or no 
lue for resisting torsional loads. The 
‘umn is of uniform cross-section from 
! to bottom and throughout has internal 
ices cast integral with the column to 
rease its stiffness. 
\nother feature is the ball-bearing 
ng counterbalance which relieves the 
dle gibs of all weight. thus prolong- 

the accurate life of the rail and 
king the heads easier to move across 


rail with a saving in power. 
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Power swivelling of the rail heads is 
accomplished as explained by the nota- 
tions A, B and C in the illustration on 
following page. Power rapid traversing of 
saddle along the rail causes the clamped 
cable to rotate head on the saddle trun- 
nion. Final accurate setting is done by 
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inching the saddle. Purpose of counter 
weighting the slides was to take up back- 
lash and reduce wear between slide nut 
and its feed screw. By over-counterweight- 
ing backlash is always taken up in the 


direction of the tool-pressure thrust. 


(Continued on next page) 


443 





Drive, Feed and Lubrication on Gray Planers (Continued) 


ie gi is sh Nig POO O 
| 


| r Pressure regulating v alve 


O// outlets in V's 
“Forced lubrication to " 


driving shaft bearings 
-7 Tabie 
Strainer 


Serting a» 
basin ^ 





v 


bh 
Strainer and Ог pan “Forged steel gears 


check va/ve pump 


Lubrication of the planer bed ways 

and table vees give a flood of oil over 

---Jable the entire surface of the table vees. Oil 

under pressure fills the channel cut into 

the bottom of the table vee and extend- 

ing not quite to the ends of the table. 

As the table never overhangs, the chan- 

nel will always be open to the oil supply 

"Channel in bo*fom pipe and the ends of the channel will be 
of Table Vee sealed. The channel serves as a manifold 
-+~Pipe from pump and reservoir which supplies oil under 
pressure to the oil grooves cut in the 

table vee and the continuous flow streams 

out through the oil grooves at the end. 


Lubricant. Gargoyle Etna Oil Heavy 

Medium or similar high quality lubricant 

i« recommended- -is pumped from oil 

reservoir by a two-direction gear pump 

driven off the main drive. Gear pump 

that pumps in both directions of rotation 

was required so that pump would deliver 

oil continuously. that is. during both di- 

rections of table travel. After passing 

through the Purolator filter the oil goes (А) Turning this | { н 

through a pressure regulating valve and hand le 1 

to the ways as shown in the lubrication clamps cable ce © Power rapid 
diagram. The oil streaming out of the 1 Es fraversing fhe 
ends of the table vees washes the surface After which ж, saddle along 
of the bed vees and flows to the collecting [2771714 bolts » 8 à rail causes 
pans at each end of the bed. carrying all аге /оозепео/ | | clamped cable 
impurities with it as the oil is pushed in EMI C to rotate head 
a wave by the action of the returning Ж on saddle frun- 
nion. Final ac- 
curate set- 
ting 1s done 
by inching 


it being merely necessary to replenish oil . saddle 
to replace losses from evaporation. 


table. Strainer plate in bottom of collect- 
ing pans takes out coarse foreign matter. 
Finer particles are filtered out by Puro- 
lator filter. Oil need never be removed. 


Power-swivelling of the head is ex 
plained in the illustration to the right. 
See illustration on preceding page for the 
arrangement of the cable and counter- 
weight. Notations Æ, B and C, taking in 
order, explain in detail the manner in 
which the head can be power-swivelled 


to any desired angular position. 
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MINI 

e. i* is for driving 
feed gear in oppo 
site direction 


B 


Engaging cam, 
friction driven, 
urge the paw/ 
into engagement 
with ratchet 
during feed 
but holds 
paw! out of 
engagement 
during the 
opposite ro- 
tation of feed 
drive shaft 


Ratchet whee/s keyed 
to feed-drive shaft 


Feed drive shaft $ 
geared to table drive- 


Section A-A 


Feed is ex- 


plained in the notations on the diagram 


mechanism operation 
above, 

The dial plate on which the movable 
knock-out locked in 


position by a ratchet. A rotation of one 


stud is mounted is 
ratchet tooth-pitch increases or decreases 
e feed 0.01 in. 
Not shown on the diagram is the drive 
feed the feed 
is through and a 


im the gear to screw. 


vhich ratchet. 


ШТ 
it one tooth-pitch travel gives a feed 
0.0] feed 


1) in. in steps of 0.01 in. 


gears 


pitch of the ratchet teeth is such 


in. Thus any from zero to 
is obtained. 
Feed adjusting dial can be set whil 
planer is in motion. Feed of the head 
iss the 
be made to take place at either end 


ie table travel to suit the work. 


rail or vertically on housing 


highly ingenious safety feature 


lesign of the handle lor feeding 
l. The hub of the handle has on 
clut« h. 


feed OI 


face a multiple-tooth jaw 


engaging either power 
r rapid traverse a jaw clutch on the 
the hub of the 


a cam and the handle is 


face of handle is 
caged һу 
supported on a non-rotating sleeve 
rotating 
thre 


feed ol 


contact with 
makes it 


spin 


lds no 
This 


t to 


anv 
impossible lot 
dui т powel 


traverse, 
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OPERATION 


Norations and direc? arrows 
refer fo ›регат?7. nm when feed drive 
shaft rotates counter -clockwise 
When table travel reverses, feed- 
drive shaft reverses. The paw 

shown cross-hatched in Section 
A-A is then urged engage 
ment with its ratchet and feed 
gear is rotated in opposite d'i- 
rection Angular rotation of feed 
gear is adjustable to give feeds 
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nto 


from zero to 100 in. in incremen 
of OO/ in, amount of feed bei 
indicated on rotatable dial gra 
ated in OO! in. feed Oscillating 
motion of feed gear is trans 
lated intc intermittent rotar 
motion of the feed screw by 
pawi and ratchet When ratcné 
rotates through an angle cor 
sponding to one tooth, a feed c 
OO! in. i$ obtained 


Paw! held in 
disengaged 
position by 
lock-out cam 


This pawl is 
In service 


Bushing 


О// 


Ratchet whee/ 
keyed to feed- 
drive shaff* -... 


Lock-ou* cam, 
driven by friction- 
slip clutch in direction 
of rotation of feed- 
drive shaft, rotates to 
position shown dotted, 
after the paw/ has been 
disengaged by the 
knock-out pin 


Angular hypoid gears made possible 
shaft of 


yet able to pass under the guide way о! 


a driving larger diameter and 
the bed. Also permitted driven shaft be- 
tween angular hypoid and spiral pinion 
to be mounted higher in the bed. increas 
ing bed stiffness and putting the line ol 
the force 


table. 1 


action. of table-driving nearet 


to the surface of the 
to lift table 
Spiral pinion drive of milling machine 


table makes the side thrust on the table 


working 


ducing tendency 


practically a negligible amount 


the effect of the lead of the spiral pinion 


bye Cause 


hypoids 


к, 


Movable knock-out stud is mounted 
on dial-indicator disk and is set by 
rc tating dial to indicate feed desired 
Disk is locked in position by а ratchet, 
tooth spacing of which corresponds 
*o 00! in. feed 


knock -ouf 


E 
Fixed i ox 
knock-out 


A ular ro 
f*afion of 

feed gear /s 
determined b 
radiai angle 


_-Ratchet whee/ 
keyed to drive 


out cam 


i Friction disk 


Engaging cam 


almost 


treated 


sired 


in 


l 


angle of 


1 


ar 


entirely 


the 


re 


id 


compensated 
pinion shaft. The 
oft forged steel 


hardene | to 


alloy 


obtain 


physical properties and are 


separate 


spet ially 


lub wate | 


housing so that the 


with the 


Pressure lubricant as required for 


between 
ion. possible backlash between t 


drive is minimized, 


to 


the 
nd 


the 


Because 


H} 


spiral pinion 


( lear ince 


self-locking 1 
rack 


ké - 


table and its spiral pin 


11216 


and 
it be ing confined only 


between tH rack tooth 


tooth 





Variable Voltage Regulation for Planer Drive 


Westinghouse variable voltage plane: 
drive is designed to provide large speed 
ranges, stable operation at all loads, and 
rapid platen reversal. It consists of a 
main motor-generator set, reversing 
Rheostats for planer motor, magnetic controller with 


А few relavs and contacts, and a small 
tting tabil | : 
» g fable speeds regulator motor-generator set mounted in 


the control box. Cutting speed range ol 


: from 40 to 750 r.p.m. is set by a rheostat 
Main motor- 


which varies the main generator voltage. 
generator set 


Return speeds of 750 to 1,200 r.p.m. are 
set by a rheostat in planer motor shunt 
field circuit. When the speed of the 
planer motor is correct for rheostat set 
ting. the. three. field windings m the 
regulator generator balance each other 
li load conditions tend to change speed, 
regulator generator fields become unbal 
anced and a voltage is generated which 
causes current to flow through the Wheat 
stone bridge circuit in the direction re 


quired to hold correct planer motor 
Pendant 


Р speed. Regenerative braking provides 
pushbutton 


accurate and quick stop and reversal. 
station \ pendant pushbutton station sus 
pended over the operator’s position con 
tains buttons for starting, stopping, and 
reversing the table, as well as buttons 
for inching the table in either direction. 


Automatic cut button energizes con- 


i id : i Thermo-guarı A.C.line Regulator 
trol relay coil CR, which in turn en- / Resistance series field 
ergizes coils TR and €. Relay С Roautater 


energizes main generator shunt fields. mofor, 
building up voltage and planer motor 
speed to value determined by cut rheo- 


stat. At end of cutting stroke, control 


Generator 
ulafor 


differen tial 


fferenftial 


field 


og contacts cut limit switch, deenergiz- 


Re 
dli 


ing C and energizing R. This reverses 
voltage on main generator shunt fields, 
and causes planer motor and platen to . 

"^um Exciter 
reverse. TR contacts are held open by a shunt field 
time delay. When generator voltage 
reaches 200 volts, relay FW inserts re- 


turn rheostat in planer motor field and 


Return slow 
oown Lswifch 
Resistance 


Motor shunt 
motor continues its acceleration until 


return speed is reached. 





Near end of return stroke, control dog 
strikes slow-down limit switch, deener- 
gizing FW to cut out return rheostat. 
This builds up motor field strength and 
reduces platen speed. Dog then con 
tacts return limit switch. reversing table 
for cutting stroke. The AR relay coil is 
deenergized at end of each stroke by 
limit switches. and contacts are held 
closed until voltage drops to 250 volts. Cut rheostat Inch resistance Perm. resistance 
On re-opening. AR changes resistance 
value of bridge circuit. forcing the main e 
generater shunt fields and braking the , me 


Regu lafor 
shunt 

; Field 
in motor-generator set stops the machine С mi : I 


motor. On power failure, stored energy 


quickly. In starting and stopping. relay роь 
coil BR connects main generator differ- Return ооч? 

ential field across the armature. prevent Generator 
ing creep caused by residual voltage in shunt field 


generator 
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Compact Head Unit For 





-Drive mofor 


Boring Mill 


Box shaped castings, which form 
the head and horn of Cincinnati Gilbert 
Machine Tool Company's horizontal bor- 
ing. drilling and milling machine, are 
ribbed so that all loads from the cutters 
and gearing are carried to the base of 
the head which fits on the column. The 
head is clamped to the column by a 
screw clamp acting in a double vee. 
Head is fully 


weights placed inside of the column. 


counterbalanced with 
Head unit is an inclosed oil-tight 
containing the spindle 24 
speed-change mechanism. the feed unit. 


assembly 


the rapid traverse friction ciutch, hand 
ad justment to the spindle. the spindle 
and spindle sleeve, and also the lubri- 
cating system. 

\ reversible speed flanged type motor, 
mounted on the head, drives direct 


through spur gearing. 





Sliding gears are used throughout the 
spindle speed change mechanism except 
for clutching the herringbone face gear. 
lhe clutch, located on the spindle sleeve 
s of the gear type. Gears slide on mul- 
tiple splines which are hobbed from the 
‘lid, then heat-treated and ground. To 
ecure hard, smooth wearing surfaces and 










Hardened Nitral/loy 
| spindle; No. 5 
| Morse toper 


Hardened 
Nitralloy bushing 


Two preloaded zero 
precision ball bearings 


quiet operation, gears are finished by 


cross shaving after carburizing. After 
hardening the gears are cross lapped. 
Feed mechanism, which is mounted on 
the inside of the head cover, is driven 
from the spindle through the feed change 
gears, then through a feed reversing unit 
to a feed distribution shaft. The rotation 


Gear tooth clutch 


Feed driving gear 












Shaved and lapped 
high-speed gear 


4— Herringbone slow-speed gear 





м Zero precision bal! bearing 


of the feed distribution shaft is controlled 
by a lever which operates a jaw tooth 
clutch. The lever ‘also directs the rapid 
traverse to the same feed distribution 
shaft. The boring feed for the spindle 
passes from the distributing shaft 
through a pair of sliding gears to a 


worm shaft in the horn. 













Angular contact bearings 


ОАТ А FATE 


*pimdle is driven by two square keys set 180 deg. apart in the spindle sleeve. The rack for feeding is machined into the quill. 
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Rotary Head Feature of Vertical Milling Machine 


Planetary motion of the vertical 


spindle of the new rotary head tool and 


32-v. lamp Flectric contro/ -Handwhee! for die milling machine of Kearney & 
À i rotating head l'recker Corporation involves noteworthy 


design features in the spindle mounting 

and drive. The machine is much the same 

Rotating head as a standard milling machine in that it 
й has column, knee, saddle. table and ve: 
Rotating collar for tical spindle, but the spindle can be set 
coolant pipe bracket off center in thousandths of an inch and 
i rotated through 360 deg. at any one of 

16 planetary speeds ranging from 1/5 to 

3 rpm. with spindle speeds of 250 to 


> ‘ 
oolant and ' e 6.000 r.p.m. Primary advantage of de 
ir line A ылай. - sign is to permit all layout work, mill 
7 А] 4 Table feed ing. drilling. boring and slotting opera 
N control lever 


tions on dies to be completed with only 
one set up. 


- 
у PF Table feed motor 
“a2... | and gear box 


E 
PE | 
3 Jo 

A 


Structure. Main parts of machine ar 
of east iron. The knee is recessed into 
the column, bringing the center ol 
ns UN eravity of the knee closer to column to 
Du d P provide greater strength. rigidity, and 
۷ permanent accuracy. Column openings 
are in the sides centered on the neutral 


‚ж 
Ж ` axis. leaving the back unbroken. Ways 
бы Е : 


are integral with the casting and ar: 


UL, scraped. Handwheels, dials and handles 
АГ. 


are chromium plated. 


Handwhee/ for 
elevating knee 


же”. 


Master switeh controls all current to 
machine motors which are individually 
operated by controls grouped on front 
Table movemenf scales of machine. All wiring is enclosed in 
flexible metal conduit inside machin 

frame. Outlets are provided in base for 

—Ёесер#ас/е$ for plugging in indicator dial lights, table 
indicator lights power feed. air motor and coolant motor 

f This permits standardization of. machin: 


“ Coolant return structure with facilities for extra equip 
ment to meet users requirements. Cun 


Coolant pump motor pipe 


rent for lights is stepped down to 32 
volts for safety. 


Dial indicator set. including micro 
meter rods. troughs and built-in dial in 
eading in 0.0001 in. is availabl 

xtreme accuracy is desired. Toles 

of 0.001. in. are obtainable directly 

of large 5-in. micrometer 

accuracy streneth and 

on is gained in table 

n bv 1 combination of a compara 
tively small table supported by a saddl 
in table movements. and an ex 
d kne Accuracy of move 
омос through precision 
iss, longitudinal and vertical 
ongitudinal and cross movement 
equipped with adjustable 


nation 3 backlash I 
clutched to remove poss Dia indicator for 
lentally агы table X 
"апу кони setting fable accurafe 
7) 0 0001 In. Micrometer 
Lo Р 
rods 


ean by provid 


: К”, РЕ 
52-v. peanut lamp tor lighting 


@го/ h in cap hinge turns 
n TI. wha 7 ет" Т эсаг/ 















































Individual motors drive the rotary 
head and the spindle, permitting the 
spindle and the rotary head to be re- 


Handwhee/ V-belt tension Lewellen pulley 
for rotary head adjuster —.. ad,usfter 


volved independently of each other. 
Motor for rotary head, !4 hp. is 


mounted at side of column. transmits Spindle Clamp _ Speed 
power through gear change box, revers- ©» ind'icafor 
ing gears and torque shaft to worm gear z i 
operating head. The periphery of the 2- Hinged 
rotary head has T-slots in which trip An | соуег 


dogs can be set, permitting automatic 
feed throwout at any point of the rotary Rotary head 
travel. Head is graduated in degrees and à I control lever 
its handwheel dial is graduated in min- 
utes. Handwheel is removable. and index 
plates can be attached. Radially offset 
limits of spindle are from 0 to 4 inches. T-slofs 


Spindle motor is V5 hp., with adjust- Réverse 
able V-belt drive giving a speed range MES , = i 
from 250 to 6,000 r.p.m. Vertical power j Y « 
feed range of from 0.0002 to 0.006 in. | АЯ 
per spindle revolution permits precision Р 4 Аеаа 
boring within 3-in. vertical movement. Я motor å 

An entirely new milling machine at- ‘ - - . gear 
tachment, known as the cherrying mech- | АЈ Бох 


anism for the mechanical generation of 
cherrying type cuts, has been developed 
by Kearney & Trecker for use with this 
machine. It is mounted directly on the EP, 

rotary head and ties together the cross slide adjustment 
slide motion with the vertical motion of 


the spindle, permitting circular move- Quill hand feed 
ment of the cutter in a vertical plane. 








Handle fi fhr f Ft 


Or по gear 
on Shaft A 


Cams shift gears on 
shaft A, giving 4 combinations 
driving idler shaft B~ 


Pring | 
Shaft A 15 aAriven througt 


worm orive by motor n à Е i - у -— ———--Pin for locking hand. 
mounted at end of box ne of four positio 


hif tina fork 


Mac Aire fraoame- 
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Co nea f‏ = ا 
Sealed ball bearings ~- So ed shaft A‏ 


a — | 
shaft A Shift gears on splined | € | LI 
shaft C to give æ total of сол i AC 
f 2 е " 
6 gear combinations SS 


----- [aller shaft B 












Shaft C drives rotary head 
sha tt thr ough helica] gears- - 











ompact gear box for rotary head box. shifts paired gears on shaft A. to idler gears to. shaft. C, which drives 
ve, mounted on side of column. pro- one of four combinations. Power is trans- rotary head shaft through helical gears. 
les 16 speeds. Motor mounted on end mitted to idler gears on shaft B. Paired \ similar type of gear box is used be- 
gear box drives shaft A through worm gears on shaft C. shifted by cam similar tween the table drive motor and the feed 
ir. Cam, operated by handle outside of to that for shaft. 4. transmit motion from screw. (Continued on next page) 
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Rotary Head Feature of Vertical Milling Machine (Continued) 


Handwhee/ for 
Hanawheel Lewellen pulley 
for V-belt belt adjustment ‘Plate clamp Speed indicator 
adjustment ! \ r 
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Lewe//en 
/ pulley 
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---Center 
plate 


‘Bottom 
Plate 


Bear ‘NG 


Nut fastened 


Spindle to center plate 


Slide bar 
to bottom 
plate 


a hp. spindle motor 


Spindle drive is mounted on a device 
similar to a locomotive cross-head slide 
to accommodate the combined spindle 
rotation and the eccentric motion of the 
rotary head. Motor slides forward and 
backward on two parallel rods held in 
the drive housing. Three sliding plates 
hold motor, idler pulley and spindle in 
proper relation to each other and also 
permit speed adjustment as shown in the 
diagram. Lewellen pulley adjustment is 
made by handwheel through bevel gears 
to a screw which changes position of 
_New Departure | bottom and middle plates. V-belt adjust- 
т spindle bearings | ment is made by handwheel which 
Баллы i changes relation of middle and top slide 
fitting Е | 1. al arem. balls for plates. After belt adjustments are made, 
jrotary head bearing slide plates are locked in place by clamp. 

— Rotary motion between the spindle head 
and slide plates and between the motor 
and slide plates is taken care of by ball 
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Rotary head travels on a pre-loaded 
double ball-bearing almost 14 in. in di- 
Slidling ways ameter with balls 4 in. in diame ter. The 
inner race of this large bearing acts as 
= Pinion for a support for the spindle. Spindle is 


vertical feed ка : 
moved by a precision ground screw in a 


{ 


Ballcrank . ; . 
slot in the casting which forms part of 


spindle cross 
adjustment 


the inner race. Bearings are lubricated 
through Zerk fittings. Rotary head acts 
as worm wheel, and is driven by a worm 
on the torque shaft which is connected to 
the change gear box and to the manua! 
hand wheel. The spindle is mounted i: 
the rotary head assembly on sealed-fo: 
life New Departure — super-precisio! 
matched bearings, and is equipped wit 
a lock. Spindle quill gives 3 in. of vert! 
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cal motion, power or hand operated. 
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Vertical Grinder with Hydraulic Table Drive 










Rapid 
traverse 
gear 
“motor, 

A hp. 
gere 

inside 3 
column d FF 


P Main drive 
se spindle motor 
15-40 fp. 


Hydraulic 
cylinder 


гете 


Heavy-ribbed alloy iron castings Hydraulic circuit employs two main 
ind anti-friction spindle mountings mini- cylinders to actuate table. A feed valve 
mize vibration and make possible heavy operates in conjunction with a four-way. 
cuts without loss of accuracy in the Hill pilot-operated valve. controlled by re- 
Clutch Machine & Foundry precision sur- versing lever, that alternately supplies 
face grinder. Bed, table and columns pressure to one cylinder while the other 
ire. cast. of. nickel-chromium iron, with is open to drain. A relief valve main 
10-20 per cent Mayari pig and 30-50 tains back pressure from emptying cyl- 
per cent steel used in the mix. For other inder and steadies table movement. See 
parts, mix has nickel content of 1.25 P.E: June 1939, page 236, for circuit 
er cent, 0.50 per cent chromium, 3.00 diagram. 

per cent total carbon and 1.70 per cent Wheel spindle is of hardened, ground 
licon. Alloys add wear resistance. im and lapped alloy steel supported in two 
prove machinability and give a fine- Timken roller bearings. grease lubri- 
rained uniform structure with smooth cated. Head is raised and lowered by a 
surface finish. Higher modulus of the | hp. ball bearing gearmotor operating 
nickel-iron. improves rigidity and thus at 194 rpm. through a  Twin-Dise 
weuracy in machining. clutch. 











Adjustment for 


concave grinding — Hydraulic table 
contro! valves 


Hydraulic 
cylinder 
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Spindle Automatic Screw Machine 


Cam-operated throughout, thi 
Cleveland Automatic Model AA is 
adapted to receive any regular attach 
ment without change in the machine 
proper. The = specially-designed attach 
ments are easily mounted by merely re 
moving and replacing four hollow-head 
screws. 

Power is supplied by a 74% hp. motor 
which drives through a Dayton cogbelt 
to a drive shaft which drives spindle 
head. lubricating units and the single 
camshaft that times all machine and 
attachment operations. Bed. — spindle 
head and other large castings arı 
poured from a closely controlled gray 
iron. Tool-turret is a Mechanite casting 
\nti-friction bearings are used. 


Variable feed is obtained with 

Briggs and Stratton transmission con 
trolled through a bell-crank mechanisn 
actuated by a roller riding on an adjust 
able circular cam. Feeds can be “tuned 
up” while the job is in production 
this is not possible when the operator 

committed to feed obtainable by an exi- 
ing special cam. Entire feed mechanis: 
is inclosed. Tool turret is supported © 
a large bearing surrounding the turre 
bored and scraped in the turret suppo! 














Clutch interlock — 


Fast clutch —_ 


e hange gears 


Spindle head is a fully-inclosed, all 
veared unit contained in a single gray 
iron casting mounted rigidly in the bed. 
Spindle head shafts are chrome-moly 
steel, S.A.E. 4140; spindle head gears 
are S.A.E. 4150, hobbed and shaved. and 
heat-treated to 331 Brinell. Roll pins are 
S.A.E. 3250 chrome-nickel steel: cam 


OIL-PUMP DRIVES 


SPINDLE DRIVE 


October, 1939 






Forward 
and reverse 
clutch 


Slow clutch 


ER Choin-driven 
E from main 
drive shaft 


rolls are S.A.E. 32100. Lightly loaded 
feed gears are S.A.E. X-1315. heat- 
treated before machining to eliminate 
distortion. Spindles are forged from 
medium-carbon. high-manganese steel. 
S.A.E. X-1335. annealed, normalized and 
heat-treated in the rough to eliminate 


distortion. (Continued on next page) 








LUBRICATION CHART 


Bijur pump unit, fitted with mer 
cury float switch in reservoir, sup 
plies: 


(a) Constant feed to main spindle 
bearings. Fresh oil only is fed to 
these bearings; oil outlet IS 
vented to spindle head gear case. 


(b) Periodic metered lubrication to 
all bronze bearings. 
Oil pressures are indicated by two 
small gages on instrument panel. 


Tuthill pump, fitted with pressure 
switch which cuts out all motors 
on oil pressure drop, supplies: 


(c) High pressure lubrication to 
spindle head gears. High pres 
sure jets of oil are directed into 
the gear balance of 
spindle head is lubricated by the 
spray created by gear action. 
Pressure is indicated by a large 
gage on the instrument panel. 


meshes: 


(d) Remainder of mechanism is 
lubricated by a low pressure sys 
tem which receives its supply 
from the overflow of the high 
pressure system (с), 


All oil used in systems (c) and (d) 
is recirculated and filtered through a 
Cuno filter 
pump. 


be tore passing to the 


Trahern pump supplies oil which 
also passes through a Cuno filter 


Lubricating pumps and filters are 
grouped in a sub-assembly located in 
the right hand base of the machine 


Е: 


FEED DRIVE 





Single Spindle Automatic Screw Machine (Continued) 


Spindle reverse 
gear, shaved 


^ 


Universal camming operates all tools, 
cross slides, stock feed and chucking 
mechanism. Cams are mounted on drums 
which have a series of tapped holes in 
their periphery, permitting relocation 
when necessary and eliminating the need 
for special cams. Improvements in cross- 
slide construction include single-screw 
adjustment of gibs, inverted dovetail con- 
struction of the rear slide, dial setting 
for quick adjustment to tolerance of 
formed work and Neoprene wipers. 


New preloading method, designed 
to increase spindle rigidity and to insure 
cool, chatter-free operation over the en 
tire speed range of 203 to 3,275 r.p.m., 
was developed in cooperation with Faf 
nir Bearing engineers. Two matched pairs 
of super-precision ball bearings are used 
at the spindle nose. Thus preload is 
applied to two pairs of bearings instead 
of the conventional single pair. This type 
of bearing assembly is rigid, can be рге 
loaded accurately, and requires no ad 
justment over the entire speed range. 


Super- precision pre-loaded 


bal/ bearings. 
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Boring Mill Has Integral Bed and Gear Box 





Pyramid type housings with broad provided with a long narrow guide bear- Rapid traverse motors are mounted 
faces and long bases assure rigidity ing on the bottom to maintain align- separately on the cross rail and on the 
under severe duty in Cincinnati Planet ment and to prevent tilting and binding side head. Safety clutch for feed and 
Company's vertical boring mill. Counter- of the head. Rail is mechanically rapid traverse is shown in end view of 
weights are suspended inside housings. clamped to the housings and can be oper- cross rail with box open. Rams are made 
Cross rail is of the box form and is ated manually at either end of the rail. in a box section from Meehanite iron. 


Bed and speed box are of one-piece 
construction. The semi-steel conical track 
which forms the table bearing is renew 
able. All gears in the transmission are 
made from heat-treated alloy steel forg 
ings. Pinions are made of hardened steel. 
Heat-treated alloy steel sliding spur 
gears on multiple splined shafts are used 
for the first changes, helical gears are 
used for the final drive. The drive is 
Timken mounted throughout with four 
sets of double row bearings on the main 
drive shaft, the intermediate and other 
shafts are mounted and supported with 
two or more sets of bearings. 

Constant speed a.c. motor drives gear 


JUN 


box through a V-belt drive. Gear box pro- 
vides 16 speeds to table. With constant 
speed а.с. motor drive the table is 


| 


— 
= 

س 

Вы 


started and stopped through a multi-disk 
clutch and brake arrangement. If vari 
able speed d.c. motor is desired, drive is 


[| 


ИИ 


T 


through a gear train having four mechan 
ical speed changes. The table is started, 
and stopped by dynamic braking applied 
to the main motor through pushbutton 
control. 

Complete main drive, table and spindle 
аге automatically lubricated with oil 
pumped from a reservoir in the base 
through a filter, the lubricant is then 
distributed to bearings and other working 


- 


parts. (Continued on next page) 
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Boring Mill Has Integral Bed and Gear Bex (Continued) 


7 mp rollers 
for /шЬгса?Ог 


Pump box with pistons actuated by 
rollers is mounted on back of cross rail 
saddle and is used for lubrication. Pump 
arm is operated by means of roller which 
runs over protruding mounted in 


pins 


Table is reinforced by heavy radial 
ribs and is provided with parallel and 
radial tee slots. Dimensions of the paral- 
lel tee slots comply with standard specifi- 
The table is 
steel table 
full diameter of the 
maximum 


work. The 


bevel pinion has double Timken bearings 


cations of face plate jaws. 


lriven by a wide face veal 


which is nearly the 


table, 


for machining 


thus obtaining torque 


large spiral 


on both sides to reduce strain on the 


pinion shaft. 

Drive gear on table is flame hardened. 
this gear is driven by an alloy steel heat- 
treated bevel pinion having spiral teeth 
of special design to obtain true tooth con- 
tact and a smooth drive. 
to spring the 
the table is 
placed under the normal position of the 
load. The 
supports the table is bolted and doweled 

the bed 


Positive 


Го reduce the tendency 


bed or table. the bearing for 


renewable conical track which 


pressure. lubrication is 
^ ded lot table track. 
and bearings. The 


nite rilo ke d 


with oil 


pro- 
transmission gears 


main drive motor is 


through an oil pressure 
that it 


without 


motor, so 
table 


switch pump 
s impossible to run the 
the. specified. lubricant 
Individual 


Ariye 


prt п! 


motors are used for main 


elevating mechanism. for travers 
heads. lubricating and 


Motors are idle 


thei units 


ing rails and side 


coolant pumps except 


when operating respective 
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Roller on 
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lubricating 


pump Dox 


the rail of the boring mill. Same 
of lubrication system is used on the rams. 
during the travel of the ram similar roll- 
ers bump over protruding pins mounted 


in the swivel to operate pistons in pumps 


type 


| 


ч 


€ Т 


Don" 


which lubricate the swivel mechanism. 


The back head 


shows how the lubricant is carried from 


view of the rail swivel 


the main pump and distributed by means 
of piping to the different bearings. 
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Built-In Motors and Controls in Streamlined Lathe 


Tachometer Headstock control 
Oil level gages 


Thread and 
feed selector 


Spindle speed 


select 
— Sforage 


compartment 


Mofor housing 


Main drive in the Monarch Machine ted from the main drive by two V-belts are mounted on anti-friction bearings. 
l'ool Company's 10-in. precision lathe is directly to an aluminum pulley mounted Bed, headstock, tail stock. carriage. 
through a hydraulic variable speed power on the end of the spindle. All gearing apron, gear box, and taper attachment 
unit which provides a spindle speed is hardened nickel-alloy steel with tooth are Meehanite castings. The bed is of 
range of 100 to 1. Speeds up to 5.000 contours ground to tolerances of 0.0002 high-strength Meehanite, ways are flame 
rp.m. are available. Power is transmit- inch: all the rotating. parts in. machine hardened and ground. which makes pos- 
sible the use of anti-friction bearing 
carriage gibs. The gibs remove tend- 
ency of carriage to lift or to climb from 
the bed way surfaces. Five oil-sealed, 


self-aligning. ball bearing gibs are used. 


Motor-driven coolant pump is in- 
closed in a special compartment, shown 
here with cover plate removed. Cored 
slots covered by chromium plated strips. 
instead of conventional louvres, provide 
ventilation. Control compartment in the 
rear of the machine contains forward and 
reverse magnetic starting equipment, and 
overload and low voltage relays. Along 
side is a drum-ty pe selector switch which 


controls !4 hp. coolant pump motor. 
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New Materials and e 


Synchronous 


Inductor Motors 


\ new | ne o] a. fractional horsepowel 
motors are for use on indicating and re 
cording 


control devices 


instruments, small regulating o1 
remote control. devices. 


ind 


similar ipplications They are essen 
tially nductor alternators operated as 
motors with an Alnico permanent mag 
netic field replacing the usual d.c. field 
Motors are built in two frame sizes. In 
the larger frame size two motors. one de 
livering 40 oz. in. torque at 75 r.p.m.. and 
other delivering 75 oz. in. at 75 r.p.m. 


available. In the smaller frame sizes. 


four motors are available: a 100 r.p.m. 
motor which delivers 2 oz. in. of torque 
and three motors with built-in gear re 
duction. The latter are offered in the fol 
lowing torques and speeds: 48 oz. in. at 
| r.p.m.; 24 oz. in. at 2 r.p.m.; and 12 
oz. in. at 4 r.p.m. All of these motors ar« 
of permanent split-capacitor type with 
separately mounted Pyranol capacitors. 
General Electric Co.. Schenectady, N. YX. 


Photoelectric 
Counting Equipment 


Photo le ги 


unit, terminal board. power transformer 


amplifier contact relay 


for amplifier, and light source are all 
mounted as integral parts of the new 
Model 566 photo electric amplifier unit. 
he unit uses one tube of standard type, 
having within it both rectifier and ampli- 
her elements. In order to. minimize the 
effects from stray lights. the photo cell is 
mounted 4 in. from the opening. Opera- 


d.c.. allowing maximum sensitiv- 


ity and ease of maintaining adjustment. 
Unit will operate on visible or invisible 
light. Control relay is plug-in type and 
can be removed the same as the tube for 
inspection or replacement. A pair of con- 
tacts Is provided which are closed when 
light shines on cell. When the light is 
cut off from cell, these contacts open and 
an additional pair of contacts close. Con- 
tacts will make or break and carry 3 amp. 
at 110 volts a.c. Estimated tube life 7.000 
to 10.000 hrs. Tested for speed of counts 
up to 600 per min. and supplied complete 
with four-digit counter and light source. 
Lipman Engineering Co.. 415 Van Braam 
St.. Pittsburgh. Pa. 


Votor-Speed Reducer 
Designed primarily for very low 
speeds and high torques, this new unit is 
sturdy, compact, and provides a combina- 
tion of speeds and torques not heretofore 
available. The motor itself develops from 
1/50 to 1/20 hp.. depending upon the 
gear ratio used. Worms are accurately 
eround from hardened steel. Primary 
vear is of bakelite to provide quiet opera- 
tion. Ball bearings are used throughout, 
and intermediate shaft bearings take end 
thrust in either direction so that unit is 


reversible. Available with reduction ratios 


Н 
3 


ranging from 72:1 to 2.880:1. speeds as 
low as 0.6 r.p.m. and torques up to 350 
specified mounting 


in.-lb. Almost any 


position can be obtained. Bodine Electri 
Co.. 2260 W. Ohio St.. Chicago, IIl. 


Centrifugal Clutches 


New. positive acting, automatic cen 
trifugal clutch for all types of industrial 
power drives is simple but rugged in de 
sign. The clutch consists of two parts 
the housing drum or driven member, and 
the expansion body or driving member 
\ steel cover-plate held in position һу 
means of a lock ring seals mechanism 
against dust. There are no metal to metal 


wearing surfaces, and no lubrication is 


I | 


required. It can be built to engage 
smoothly at any desired speed and for 
any horsepower. Six standard sizes range 
from 1 in. up to 2%, in. shaft diameters 
for between 0 and 125 hp. Dawes Equip 
ment. Inc., 2280 Penobscot Bldg.. De 
troit. Mich. 


Autocall Relay 


New M-39 relay, designed for high 
speed operations, is rotating type, em 
ploying a tilting mercury switch. A mag 
netic brake dampens the movement о! 
the switch. The mercury switch, attached 
to a rotating disk on the armature shalt 
of the magnetic element, is unbreakable 
and eliminates the annoyance of broke: 
tubes | common with — glass-inclose: 
switches of former design. The swit: 
consists of an iron tube, insulated ca 
and refractory breaker. This break: 
shields the metal parts from the ar 
and retains a pool of mercury in the ca 
end of the switch so that there is alway 


a positive mercury-to-mercury conta: 
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l'he M-39 relay is furnished in two styles. 


one with a single mercury switch and the 
other with two switches. The switches 
ire furnished for make or break. or for 
Breaking ca- 
pacity is 15 amp. at 115 volts a.c. Auto- 
call Co., 26 Mack Ave.. Shelby. Ohio. 


make-break combinations. 


Microweave Tracing Cloth 
Packed in Box 


"Microweave" is a new tracing cloth 
if fine, even weave. with 180 flawless 
threads per inch. This fine weave gives 
vood transparency. provides maximum 
strength with minimum bulk, and accepts 
the finest drawn detail readily and. hav- 
ing no flaws or weak spots. endures re- 
peated erasure. Each roll of the cloth is 
packed in a dust proof dispenser box 
which keeps the material fresh. smooth 


ind clean until needed. Box may be 


fastened to wall or to side of desk with 
brackets. Holliston Mills. Inc.. Norwood. 


Mass, 


Stainless Clad Steel 


Stainless clad steel sheets and plates. 
own as Silver-Plv. combine the corro- 
m resistance of stainless steel with 


inv of the desirable properties of mild 
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steel. Silver-Ply may be bent. spun into 
deep heads. deep drawn. drilled and oth- 
erwise worked with greater ease than 
solid stainless, and has better heat con- 
ductivity than solid stainless. Manufac- 
turing process assures a strong uniform 
stainless 
backing. 
Usual sheet consists of 20 per cent stain- 
less steel and the balance mild steel. All 
degrees of cladding from 3 to 50 per 


oxide-free weld between the 


cladding and the mild steel 


cent have been successfully produced. 
Jessop Steel Co.. 573 Green St.. Wash- 


ington. Pa. 


Resistors 


\ new vitreous enameled wire wound 
resistor is known as Vitrohm. Ten vears 
of intensive research on refractories. wire 


processing and enamel has produced a 


crazeless enamel structure that with- 


stands humidity. moisture, immersion 
and numerous other specified tests. Ward 
Electrice Co.. Mount 


Leonard Vernon. 


N. Y. 


Motor Base 


New low-cost motor base. called the 


"Automatic," automatically maintains 
correct belt tension through the action of 
special high grade steel springs. making 
it especially suited to short center drives. 
Covers all types of drives, horizontal. 
vertical, or overhead. and operates satis- 
factorily with any type of load. To take 


up slack in belts from normal wear and 








stretch. it is only necessary to give the 
adjusting screw a few turns. Spring ten- 
sion holds the motor, takes up slack, and 
cushions load shock that might otherwise 
damage motor and bearings. Constructed 
throughout of steel. it is easily installed. 
Ideal Commutator Dresser Co.. 1446 


Park Ave.. Sycamore. Ill. 


Rectifier 


In this new electronic tube rectifier. six 
inexpensive tubes are used to full wave 
rectify all three phases of a 220 volt a.c. 
line. resulting in an output d.c. voltage 
having very little ripple. The voltage re- 
mains practically constant regardless of 
the load. because of the inherently good 
voltage regulation of the mercury vapor 
tubes. Low internal voltage drop in these 
tubes provides high efficiency. There are 
no moving parts to wear out or require 
maintenance. Tubes have a guaranteed 
life of 2.000 hours under full load. Recti- 
fier. which can be installed by connecting 


wires. and two d.c. wires. meas- 


three a.c. 
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ures 13x 18% x 24 in. and weighs 210 Ib. 
made for dynamk 


Mellaphone 


Provision can be 
breaking when required. 


( orp., Rochester. N. Y. 


Neoprene Belting 


friction. surface 


This all-Neoprene 
transmission belt will withstand the de- 


Known 


as the Duroil Howprene transmission belt. 


structive action. of mineral oils. 


There is no natural rubber in this belt. 
the friction and skim compounds being 
of Neoprene synthetic oilproof material. 
The Neoprene friction and skim coat pro- 
tect the cotton duck against wear. ply 
separation, and softening from oil at high 
temperature. By virtue of their oilproot 
quality. Howprene transmission belts are 
claimed to require less take-up and main- 
tenance supervision than rubber belts. 


Hewitt Rubber Corp., Buffalo. N. Y 


Photoelectric Control 


Photoelectric control device. consisting 
ol light source and control box complete 
with plug in wire connections, operates 
on 110 volts, 60 cycle a.c. Current supply 


to light source is from 6-volt transformer 









in control 


Power relay is designed for 3 


amp.. non-inductive loads. Potentiometer 
compensation for 
various light 
photo-cell. Standard 6J5 tube will last 
3.500 hours. United Cinephone Corp.. 
13-47 Rawson St.. Long Island City, N. Y. 


adjustment permits 


degrees of intensity to 


Magnetic. Switches 


New Size O magnetic switch. for use 
with single-phase motors up to 1 hp., 
110 volts, and 11% hp.. 220 volts, or poly- 


phase motors up to 11% hp. 110 volts. and 


2 hp. 220-600 volts. is made in 2-. 3-, 
and 4-pole forms. Switch is available in 
general purpose. dust-tight. and  water- 
tight cases. The magnet of the new 


switch is of the E-type with three sealing 


surfaces to decrease the hammer blow 
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in closing and to increase the life ol the 
magnet. Contacts are double-break. made 
of fine silver. and are easily removed foi 
inspection or replacement. General Elec- 
tric Co.. Schenectady. N. Y. 


Ilium 


The corrosion resistant alloy. Ilium. is 
manufactured in two compositions: Illium 
G alloy. used in ordinary castings, centri- 
fugal castings, cast bar stock and larger 
hardware: and Illium R alloy which is 
used for strip welded tubing and rolled 
rods. Both forms of the alloy are non- 
magnetic. The material is particularly 
designed for application where unusual 
corrosion resistance, high strength, ma- 
chinability, and the ability to resist ero- 
sion are required. It is now available in 
centrifugal 
tubes. welded tubes. cast rolled 
rods, welding rod and wire forms. Bur- 


castings, strips. hardware, 


bars, 


vess-Parr Co., Freeport, Il. 


Automatic Starter 


New Size O. Type R. Class 8536 auto- 
matic starter for the smaller sizes of poly- 
phase and single phase motors supple- 
ments the present line of Square D verti- 


Л 











cally operating automatic starters. It has 
a vertically operating magnet, double 
break silver contacts and thermal over- 
load relays. Offered with general pur- 
pose, dust-tight. water-tight or Class 2, 
Group G inclosures; also as a combina- 
tion starter with either disconnect switch 
or circuit breaker. Square D Co., 710 
South Third St., Milwaukee. Wis. 


Synthetic Enamel 


A new line of high speed synthetic 
enamels are especially suitable for use 
on metal products subjected to severe 
service. These enamels, known as “Co- 
dur” enamels, bake in a few minutes to 
a fine finish that is durable and resistant 
to marring, moisture, and the action of 
ordinary household chemicals. The bak- 
ing schedule varies with the temperature. 
but at 325 deg. F. 15 min. is suff 
cient. Furnished in all plain colors and 
also in colors with metallic luster. Covers 
well in one spray coat or can be used 
over a primer. Supplied in types suitable 
for use on all metals and on many plas- 
tics. Maas & Waldstein Co.. 438 Riverside 
Ave., Newark, N. J. 


Oil Gage Plugs 


Two different types of gear case oil 
gage plugs have recently been placed on 
the market. Style “BW” Hex oil gages 
solid hex brass rod. 


are turned from 













Shank threads are die cut and accurate. 


The glass disk is rolled between two 
heavy cork gaskets. insuring leak-proo! 
joints. The “CW” flanged oil gage for 
flush mounting is turned from solid round 
brass rod. All parts of the “CW” gag: 
shown here are individual and replace: 
able. Gits Bros. Mfg. Co.. 1846-62 Sout! 
Kilbourn Ave., Chicago. IIl. 


Light Ball Bearings 


Two new series of extra light ball bea: 
ings, designated as 6000 and 6100, hay 
been designed for use on small high-spe¢ 
units in which minimum weight is sough 
center distances are restricted. and d: 
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signers are cramped for space. For a 
shaft of given diameter, these new bear- 
ings permit the use of a housing of 
smaller diameter. Series 6000 felt-sealed 
bearings, shown here in comparison with 
standard light metric bearing, are avail- 
able with or without shield and in sizes 
up to 25 mm. bore. Series 6100 is sup- 
plied with or without side plates, and in 
Norma-Hoffmann 


Bearings Corp., Stamford. Conn. 


sizes up to 45 mm. 


Tracing Paper 


ot oil 


treated sheets with the permanence of 


Combining the transparency 
natural 100 per cent rag papers. this new 
type of tracing paper is treated with a 
new crystal clear synthetic solid called 
“Albanite.” 
entizing agent is free from oil and wax. 


Because this new transpar- 


and is both chemically and physically 
inert, it is claimed that Albanene will not 
oxidize. turn yellow. become brittle, or 
lose transparency with age. The new 
chemical has remarkable penetrating 
power so that an extremelv long fibe: 
base paper can be used. giving an un- 
usually high strength. Available in three 
weights. light, medium and heavy. Keuf- 
fel & Esser Co., Adams & Third St., 
Hoboken. N. J. 


Groove-Packed Iron Cocks 
This new type of asbestos groove- 
packed iron cocks has the usual gland 
to hold the plug in position and an addi- 
tional gland to compress the top pack- 

Pressure on the plug and packing 
can be controlled separately. Results in 





() tober. 1939 


a 50 per cent reduction in the effort re- 
quired to operate and there is less wear 
on the moving parts. Alemite lubrication 
is provided through a groove between 
top of plug and top gland. Dual Gland 
cocks are made in sizes from 1!5 to 6 in. 
for steam pressures of 125 and 250 lb. 
Reading-Pratt & Cady Div.. 
Chain & Cable Co.. Ine., 
Bridgeport. Conn. 


per sq. in. 
American 


Multi-Breaker 


Y small, compact device that will serve 
as a service center or a load center for 
lighting or appliances assures over-cur- 
rent protection for farm. home and indus- 
“MO” multi- 
breaker is simple in construction and 


trial machinery. Type 
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MULTI BREAKER 
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operation, safe. tamperproof, and attrac- 
tive. Box can be furnished with grounded 
neutral. insulated neutral. or no neutral. 
Supplied for either surface or flush 
mounting. Designed for 15. 20. or 25 
amp. Colts Patent Fire Arms Mfg. Co., 


Hartford. Conn. 


Flexible Fitting 


For use with copper, steel and alumi- 
num tubings, this new flexible fitting can 
be used to replace flexible joints and 
flexible hose in certain types of installa- 
tions. Design is such that no special tools 
are required to install it, and no more 
than ordinary care is required to discon- 
nect the fittings frequently without caus- 
ing leaks. Tube is held firmly by a highly 
compressed, rubber-like gasket in such 
a way that the tube is allowed to move 
slightly as in a ball and socket joint. 
VibraSeal flexible 


four styles: low pressure fitting for up 


fitting is made in 


to 400 Ib. per sq. in.: high pressure 


fitting for hydraulic lines; aircraft fittings 





Ca 


0 


for safetv fuel and oil lines in aircraft 








construction : special types tor corrosive 
materials. VibraSeal Corp.. 2832 East 
Grand Blvd.. Detroit. Mich. 


Hammered-Effect Finish 


Y new marproof hammered-effect  fin- 
ish, designed for use on rough or perous 
metals, will cover defects in the metal, 
marks and file 
While it has the effect of a 
finish. its 


such as spot weld 
scratches. 
rough surface is actually 
smooth. Known as Polvmeroid. it is made 
with -a Polymerin base. and has good 
heat-resistance. durability. and adhesion 
characteristics. Although two operations 
Poly- 


meroid is essentially a one-coat finish. 


are involved in its application, 
The first coat is applied with a spray 
gun, and while it is still wet. another 
coat is sprayed on. Available in all colors. 
Ault & Wiborg Corp., 75 Varick St., 
New York, N. Y. 


Logan Cylinder 


New Logan hydraulic cylinder is small, 
neat. compact, and rigid. No conventional 
gaskets are used in its construction. A 
revolutionary sealing principle is used 
seals so that the 
greater the pressure, the greater the seal- 


which automatically 


ing. End flanges are so constructed that 


pipe connections can be made from any 





direction. Alloy steel and nickel iron 
castings used throughout. The cylinder, 
which may be furnished with adjustable 
cushions at each end or at beth ends of 
the stroke, has self-sealing rod packing. 
Available for hydraulic oil or water serv- 
ice, in all styles of mounting. Logansport 
Machine, Inc., Logansport, Ind. 
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pages, 81, x 11 


ın. Bulletin, 
nd describes entire line of 
aring lineshaft boxes. Com 


nd specifications are. given. 


Beanincs Bunting Brass & Bronze Co.. 
l'oledo. Ohio. Catalog 39, 


x Il in. 


(l5 Spencer Nt.. 


| 
^» pages, @' 


Complete listing of 
standardize | stock hearings, bronze bars. 
babbitt, electric motor bearings and bear 


mgs requiring special operations are given 


BEARINGS New 
Motors. Cor Bristol, Conn 
Handbook 200 


tions dimensions, 


Departure, Div. General 
Machine Tool 
pages Contains descrip 
ratings, and 
mounting dat for 20 types of New De 


capacity 


vs used in machine tools, 
designed for precision ma 


bearing selection and ap 


Bearing Bronze Johnson Bronze Co., 


So. Mill St.. New Castle, Pa. 


Dimen 
ages, 5 x 16% in. Lists 329 

of Johnson Universal bronze bars car 

ried in stock, and 29 stock sizes of solid 


топе bars 


Вот» 


Clark Bros. Bolt Co., 


Sd 
Conn Catalog 


Milldale, 
39. 90 pages, Oli x 914 In. 
Gives list prices, tables and helpful informa 


ion covering complete line of bolts, nuts, 


screws and rivets 


CENTRIFUGAL CLUTCH Dawes Equipment, 
Ine., 2280 Penobscot Bldg., Detroit, Mich. 
Bulletin. H-75-6-39, 4 pages, 844 x 11 in. 
Fully illustrates and describes the new D-E 
automatic industrial power drive clutch of 


the centrifugal type 


Whitney Chain 
Catalog V-135, 


Gives complete in 


(HAINS AND SPROCKETS 


& Mig. 


Hartford, Conn. 
x Il in 
the selection and design of 
drives, including engineering 


ons, horsepower ratings and 


Compressors Ingersoll-Rand Co., 11 

Broadway, New York, N. Y Bulletin 7502-J, 

8! II in. Contains installation and shop 

d ndustrial Гуре X) compressors, 

. and covers complete operat 
characteristics of each. 

Foxboro Co.. Foxboro. 

$ 3| pages, 8 x ll in. 

rs for control of 

humidits, giving complete 


diagrams and il 


ALLOY 
Conn Index of the í opper 
for 1938. 4 pages, 8!, х 11 


convenience of reference all 


COPPER Bridgeport Brass Co., 


covered in the Copper Alloy 
appears regularly in Product 


| Manufacturers Publications 


ELastic тор Nurs. Elastic Stop Nut 
Corp., 1015 Newark Ave., Elizabeth, N. J. 
Catalog 1939, 56 pages. Explains graphic 
ally the elastic stop principle, and contains 
comparative test data, illustrations of appli- 
cations, and complete listing of standard 
nuts available. 


DowwtEkTAL- Dow Chemical Co., 919 Jef 
ferson Ave.. Midland, Mich. Dowmetal Data 
Book, 8 x 11 in. 


concerning the forming of Dowmetal, cover 


Contains new information 


ing such operations as bending, roll forming 
and die drawing, hand forming, power press 
ing and drawing, die design, spinning, and 
forming of extruded shapes. 


Certified Flexible 
2nd St.. New York. 


Pamphlet covers recent addition to 


FLEXIBLE COUPLINGS 


Couplings, Inc., 122 E. 
N. Y. 
the line of flexible couplings, including the 
No. 4R coupling, which has a steel ring in 
rubber into a 


closing the compression 


( hamber. 


Foncivcs WEIGHT CALCULATOR —Kropp 
Ferge Co.. 5301 W. Roosevelt Rd.. ¢ hicago, 
HI. Handy slide-rule type calculator for 
rapidly determining the weight of forged 
square, round, hexagonal and octagonal flats: 
also bars, forged rings and blanks. 


Gate VaLves—Crane Co., 836 So. Michi- 
gan Ave., Chicago, Ill. Circular 311, 4 
pages, 7% x 10% in. Describes new Crane 
line of 200 lb. brass gage valves made with 
wedge disk, union bonnet and rising stem, 
known as No. 422 and No. 423, recommended 


for steam, water, oil or gas lines. 


INscLATION- Wilmington Fibre Specialty 
Co. Wilmington, Del. 
8% x 11 in. 


canized fibre grommets, upset. washers, and 


Bulletin, 4 pages, 
Illustrates and describes vul 


bushings for use wherever current-carrving 


wires pass through metal. 


MAGNET WIRE 
nectady, N. 1. 
8'5 x II in. 


the tests used for measuring the ability of 


General Ele tric С... Sche 
Bulletin GEA-2973, 4 pages, 
Covers Formex wire, describing 


an insulating film to maintain its integrity. 
and setting forth the properties of Formex. 


Meehanite Research Insti 
America, Inc., 311 Ross St., Pitts- 
Bulletin 9, 16 pages, 8'5 x 11 in. 


Contains 7 charts of engineering properties 


MEEHANITI 
tute of 
burgh, Pa. 


and 29 photographs of various applications 
of Meehanite. 


Moror Bases Rockwood Mfg. Co., 1801- 
2001 English Ave., Indianapolis, Ind. Book- 
let 861, 16 pages, 844 x 11 in. Describes, 
with illustrations and dimensional data, 
various types of pivoted bases for mounting 


of motors and gas engines, 


Morons General Electric Co., Schenec- 
tady, N. Y. Bulletin GEA-1326D, 4 pages. 
8l x ll in. Describes and illustrates totally 
inclosed fan-cooled induction motors, avail- 


able in all standard ratings from 2 to 75 hp. 


Рп.от Wire ReLAYys— General Electric Co., 
Schenectady, N. Y. Bulletin GEA-3237, 8 
pages, 8 x 10% in. Sets forth features, ap- 
plications and characteristics of pilot wire 
relays, Type IJD, triple-pole, for protection 
of a.c. lines. 


PLastics -Chicago Molded Products Corp., 
1023 N. Kolmar Ave., Chicago, Ill. "Plastics 
Progress,” 8 pages, 8% x 11 in. First issue 
of a bulletin to be published regularly with 
the purpose of supplying users of plastic 
molded parts with information of value gath- 
ered from the field. 


PULLEYS 
English Ave., Indianapolis, Ind. 


Rockwood Mfg. Co., 1801-2001 
Bulletin 
860, 15 pages, 844 x 1l in. Complete list of 
stock sizes and prices of Rockwood paper 
pulleys. Contains information for the proper 
specification of Rockwood pulleys. 


SoLENoIDs-— Dean W. David & Co., Inc., 
549 Fulton St., Chicago, Il. Catalog 10, 8 
pages, 844 x 11 in. Covers custom-built 


solenoids, coils and transformers, giving 
technical information and illustrations of ap 


plication to modern machines. 


Repucer Mechanical Handling 
Systems, Inc., 4600 Nancy Ave, Detroit, 
Mich. Catalog D-2, 12 pages, 84 x 11 in. 
Sets forth advantages and features of MHS 
Universal Multi-Ratio drive units, horizontal 


SPEED 


and vertical types. 


Speep Repucer -W. A. Jones Foundry & 
Machine Co., 4401 Roosevelt Rd., Chicago, 
Ill. Bulletin 75, 16 pages, 84% x 11 in. Gives 
general description, illustrations, and engi 
neering data on the new Jones worm-helical 
speed reducers. 

STEEI Bethlehem Steel Co., Bethlehem, 
Pa. Catalog 152, 24 pages, 84% x 11 in. 
Mayari R high strength corrosion resisting 
steels for applications requiring light weight 
and resistance to abrasion are described. 
Many photographs show applications. 


SteeL—-Joseph T. Ryerson & Son, Inc. 
16th and Rockwell Sts., Chicago, Ill. General 
Data Book, 146 pages, 44% x 844 in. Contains 
metallurgical definitions, heat, hardness and 
numerical equivalent tables; weight, dimen 
sion and specific gravity tables; carbon steel, 
drill rod, non-ferrous, tubing, sheet, and 
manufacturing tolerances, 


VARIABLE SPEED  TRANSMISSION—Allis 
Chalmers Mfg. Co., Milwaukee, Wis. Bul 
letin B-6013, 20 pages, 81⁄4 x 11 in. Contains 
many installation views showing applications 
of Vari-Pitch speed changers, and includes 
horsepower and Spet І 


dimension sheets, 


range tables. 


VARIABLE SPEED TRANSMISSION — Link-B: 
Co. 307 М. Michigan Ave., Chicago, | 
Book No. 1574, 40 pages, 844 x 11 in. 1 
new sizes of P.I.V. Gear variable speed tra 
missions have been included in this m 
book which fully describes and illustra 
these units. 


Wiring Devices -Eagle Electric Mfg. í 
Inc., 59-79 Hall St., Brooklyn, N. Y. Catal 
14 pages, 8% x 11 in. Covers the compl 
line of more than 1,200 electric special 
and wiring devices. 
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